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ABSTRACT 

A detailed morphological study is provided of the Brazilian Terebridae 
Hastula cinerea (Born, 1778), H. hastata (Gmelin, 1791), Terebra bntsiliensis 
Smith, 1873, T. crassireticula n. nom. (replacing the junior homonym 
T reticulata Simone & Verissinto, 1995), T gemmulata Kiencr, 1839, 
T. leptapsis n. sp., 7". tauriua (Lightfoot, 1786), and T, spirasulcata Simone & 
P. M. Costa n. sp. Terebra sterigma n. sp. is represented by shells only. 
Anatomically, the terebrids appear to be characterized by the reduction of the 
cephalic tentacles, the anterior extremity of the ctenidial vein being promi¬ 
nent and without gill filaments, and the rhynchodeal Introvert and the anus 
being situated very posteriorly in rhe pallial cavity. The species of Hastula 
examined are characterized by an enlarged foot and by the complexity of the 
osphradium filaments. The species of Terebra examined are characterized by 
rhe eye situated at the tip of the tentacles, and also by a tendency for enlarge¬ 
ment of the introvert, and reduction of the proboscis and the venom appa¬ 
ratus with their entire loss in some species (7! genimulata and /’. brasiliemis). 
The accessory proboscis structure is present in three of the Terebra species 
studied, and it is hypothesized that it may be a character of the family, as it is 
present in some Hastula species, and it may have been secondarily lost in 
several species of the family. Based on anatomical similarities, it is hypothe¬ 
sized that the conoidean proboscis is derived from a pleurembolic proboscis, 
homologous to the buccal mass part of this proboscis type, ant! the rhyncho¬ 
deal wall is homologous to the remaining regions of rhe pleurembolic pro¬ 
boscis. 
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RESUMi! 

Anatomic eomparie. et taxinomie de Terebridae du Brestl (Mollmca, Gastropoda , 
Conoidea) ; description de trots espeees nouvelles. 

Huit cspeccs de Teicbridae du Bresil font l'objct d une etude anatomique 
detaillee : Hasm la cinerea (Born, 1 77$), H. hastata (Gmelin, 1791), Terebra 
brasiliensis Smith, 1873, 77 crttssireticula n„ noin. (tioni de remplacement 
pour T, reticulata Simone tk Verissimo, 1995. invalide pour liomonymit' pri 
maire), 1. gemmulata Ktencr, 1839, T. leptapsis n. sp., T. Uturina (Ligbtfoot, 
1786) et /', spiwsith'ata Simone & P, M. Costa n. sp. Terebra sterigma n. sp. 
est reprdsence uniquement par des coquilles vidcs. Au plan de leur anatomic, 
les Terebridae som caractcri»es par one reduction desttnracuies cephaJiques ; 
lc vaisseau efferent dc la branchic dont Textrcmite anterieure, proeminente, 
nc porte pas de filaments brjncbiaux ilntrovers du rhynchodeum et Ian us 
situes rres cn arriere dans la eaviic palleale. Les espeees d Hasm la examinees 
sent caractdrisees par te ddveloppement du pied er la complexite des fila¬ 
ments dc I'osphradiurn. Les cspeccs de Terebra sont caracterjsees par Id posi¬ 
tion des yens' a IVxrrdmire des tenraculcs, par unc tendance au 
developpemcni de I’introvers, eta la reduction du proboscis et de I’apparcil a 
venin, alhnt jusqifa leur disparirion totale chev. certaines cspeccs (T. gemmu¬ 
lata et T. brasiliensis). Pcs structures accessoires du proboscis sont presentes 
cite/, trois des espeees de Terebra etudiees, et il esc possible qu'il s’agissc d’un 
caracterc familial, car il est present chez certaines Hasttda, et peut avoir ere 
sccondairement perdu chez plusieurs aurres espdees. bn sc fondant sur les 
similarite's anaromiques, il est fait I’bypothese que le proboscis des Conoidea 
derive du proboscis de type pleurembolique ft est homologue de la masse 
buccale des cspeccs possedant ce type de. proboscis, la paroi du rlivncbodeum 
etant homologue des aurres parties du proboscis pleuremboliquc. 


INTRODUCTION 

The Terebridae comprise more than 300 species 
in seas around the world (Bratcher tk 
Cernohorsky 1987; Taylor 1990). They are easily 
differentia ted from the odicr Conoidea by their 
elongated, multiwhorled shell. The systcinatics 
within the Family has, however, been proble¬ 
matic, with most species still placed in the 
genus Terebra Bruguiere, 1789 (Bratcher & 
Cernohorsky 1987). 

The Brazilian Terebridae were revised by 
Matthews et al. (1975) who recognized seven 
species of Terebra: T. taurina (Lightfoot, 1786); 
7. gemmulata Kiener, 1839; T brasiliensis (Smith, 
1873); 7. concaua Say, 1822; 77 disloe am Say, 
1822; T. protexta (Conrad, 1846) and T, doe!lo- 
juradoi Carcelles, 1953 and three of Hastula H. 
& A. Adams. 1853: H. cinerea (Born, 1778); 
H. hastata (Gmelin, 1791) and H. salleana 


(Deshayes, 1859). Three more species have been 
described since: T. riosi Bratcher & Cernohorsky, 
1985; T. imitatrix Atiffenberg & Lee, 1988 (all 
present in Rios 1994) and 7.' reticulata Simone & 
Verissimo, 1995. An extensive anatomical des¬ 
cription of a Brazilian terelirid is provided by 
Marcus & Marcus (1960) for H. Cinerea, and 
brief data is provided in Auflenberg & Lee 
(1988) and in Simone & Verissimo (1995). 

Taylor (1990) provided a complete and compre¬ 
hensive history and commentary on the tcre- 
brids. He summarized the Current informal (for 
systcmatics) classification ol the terehrid foregut 
anatomy types (la, lb, Ha, lib. 111) found in the 
literature (e.g., Miller 1971; Taylor & Miller 
1990) with several interesting examples. The 
classification ol the Conoidca (= Toxoglossa), as 
•a whole, has also been analysed in some recent 
papers, of which Taylor, Kantor & Sysoev (1993) 
is considered the most important. This paper 
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discussed each loregut character, erected a uni- 
form terminology, and concluded with a phylo¬ 
genetic analysis of the stipcrfamily based mainly 
on rhe shell, the operculum and loregut anato¬ 
my, Among the several cojtoideans analysed, the 
authors studied seven terebrids, giving as synapo- 
morphies of the family the following characters: 
(1) rhynchodeal introvert; (2) accessory proboscis 
structure; (3) terebriform shell; (4) absence of an 
anal sinus in the shell aperture and (3) more than 
nine releoconch whorls. 

Although the loregut anatomy is fundamental 
for rhe understanding of the conoideans, and its 
characters have followed in importance that of 
the shell in systematics, it has obscured the 
importance of other structures such as the repro¬ 
ductive system and the mantle organs. Papers 
with anatomical data on structures other than 
the foregut are very few (c.g., Marcus & Marcus 
1960). 

This paper is part of a larger research project 
concerning the inter-relationship of some 
Cacnogasttopod groups, based mainly upon 
comparative morphology. Some Brazilian species 
of tcrebrids were selected tor derailed morpholo¬ 
gical study with the following objectives: (1) to 
present a holistic morphological study of each 
species providing a basis fur a discussion of seve¬ 
ral characters including and beyond those of the 
foregur and providing a basis lor a future phylo¬ 
genetic analysis of the family; (2) to establish rhe 
morphological characters ol species Irom a geo¬ 
graphic area (rom which they have been poorly 
studied, providing data tor future revisions. 

MATERIALS AND METHODS 

A derailed list ot rhe material examined follows 
each species description. Specimens largely 
belong to museum collections or were eolleered 
especially for this study. These collections are 
deposited in different institutions listed below' 
(with other abbreviations) in Brazil and France. 
Several lots were obtained in following projects: 

(1) Marion-Dutrcsne Expedition “MD55”; 

(2) Integrated project “Coastal Rational Utiliza¬ 
tion of the Brazilian Tropical Region: Sao Pauio 
State”, Instituto Oeeanografieo da Universidade 


de Sao Paulo (IOUSP); (3) “Oceanic Environ¬ 
mental Monitoring ol the Campos Bay", IOUSP, 
GEOMAP, I-UNDESPA. 

The Specimens were dissected by standard tech¬ 
niques, under a stereomieroseope with the speci¬ 
mens immersed under water. The specimens 
were extracted from their shells by means of 
deealeificarion or the shells were broken. Serial 
sections of anterior regions were made hv stan¬ 
dard histological techniques, and stained with 
Mallory's triple stain. Some structures were also 
cleared in creosote after dehydration in an etha¬ 
nol series and stained in carmine Anatomical 
terminology follows Marcus &C Marcus (I960) 
and for the foregur, Taylor et id. (1993). 

Abbreviations used in the figures 
aa anterior aorta 

ac anterior extremity of erenidial vein 
ag albumen gland 

al anal gland 

an anus 

ap accessory proboscis structure 

as accessory salivary gland 

at duet of accessory salivary gland 

an auricle 

az anal papilla 

bd venom bulb duet 

bm buccal mass 

bs blood sinus 

bt buccal tube 

ca capsule gland aperture 

ce chamber anterior to glandular tissue of 

capsule gland 

cf furrow formed by eolumellar fold 

eg capsule gland 

ei transverse muscle fibres 

cm eolumellar muscle 

cv ctenidial vein 

dd duet digestive gland 

dg digestive gland 

cy eye 

ff foot lateral furrow 

Is foot sole 

ft foot 

S' S' 11 

gp gonopericardial duet 

he haemoeoelie cavity' 

hg hypobranchial gland 
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ia rhynchodeal introvert distal aperture or 
rhynchosrome 

ih inner wall of buccal tube 
ig Ingesting gland 

il inner layer of muscles of venom bulb 

in intestine 

ip insertion of introvert in foot muscles 
kd dorsal lobe of kidney 

ki kidney massive tissue 

km membrane between kidney and pallial 

cavity 

ks ventral septate lobe of kidney attached to 
intestine 

If longitudinal muscle fibres 

ml muscle uniting oesophagus with dorsal 
wall of haemocoel 

m3 muscle connecting oesophagus with pos¬ 
terior extremity of rhynchodeal wall 
mb mantle border 

mn mantle notch 

mo month 

mt muscular tissue 

ne nephrostome 

ng nephridial gland 

nr nerve ring 

nv nerve 

ob outer wall of buccal tube 

oe oesophagus 

oep oesophageal pouch 

ol outer layer of muscles of venom gland 
op operculum 

os osphradium 

ov oviduct 

pb proboscis 

pc pericardium 

pd penis duct 

pe penis 

pf pedal gland 

pg anterior furrow of pedal glands 

ph penis distal chamber 

pm muscles in penis base 

pp penis papilla 

ps pallial sperm duct 

pt prostate 

rc rcccptaculum seminis 

re rectal septum 

ri rhynchodeal introvert 

rm retractor muscle of proboscis 

ro rhynchodeal introvert proximal aperture 


rs radular sac 

rt rectum 

rw rhynchodeal wall 

sd saliv ary duct 

sg salivary gland 

si siphon 

sn snout 

sp siphon projections 

st stomach 

te cephalic tentacles 

tg tegument 

tl terminal pouch-like pad of male 
tp terminal pouch 

ts testis-seminal vesicle 

tt radular tooth 

vb venom bulb 

vd visceral vas deferens 

vc ventricle 

vg venom gland 

Abbreviations of institutions 
IBUFRJ Instituto dc Biologia, Universidade 
Federal do Rio de Janeiro, Brazil 
MNHN Museum national d’Histoire naturelle, 
Paris, France 

MNRJ Museu Nacional da Universidade 
Federal do Rio dc Janeiro, Brazil 
MORG Museu Occanografico da Fundagao 
Universidade dc Rio Grande, Brazil 
MZSP Museu de Zoologia da Universidade 
de Sao Paulo. Brazil 


Genus Has tula H. & A. Adams, 1853 

Hastula cinerea (Born, 1778) 

(Figs 1 A, B; 2; 3A; 4; 5; 6A, B; 7B; 8B) 

.Synonymy: cf. Matthews cl at. (1 975: 98) and 
Bratcher fic Ccrnohorsky (1987: 191). 

Others: Hastula cinerea — Rios 1985: 131 
(fig. 590). - Cairo 1987 (fig. 160). - Rios 1994: 181 
(fig. 841). 

Material EXAMINED. —Alagoas. Brazil, Maceio, 
Riacho Dote, I6.X11.1973, Menezes coll., 19 speci¬ 
mens (MZSP 25069). 

Rio de Janeiro. Brazil. Cabo Frio, Conchas Beach, 
6,1.1973, Marini coll., 6 specimens (MZSP 24673). 
Sao Paulo. Brazil, Llbacuha, Taharinga Beach, 
8.1.1972, Marini coll., 23 specimens (MZSP 
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Fig. 1 — Shells, A, Hastula cinerea, normally pigmented shell; B : same species, melamc form, C D, Hastula hastata, two speci¬ 
mens in frontal view, E, Terebra spirosulcata Simone & P, M. Costa n. sp , dorsal view of paratype MZSP 25213, F. same, frontal 
view; G, Terebra gerwnulata frontal view; H, same dorsai view. Scale bars; A, C, D, F-H, 5 mm E, B, 10 mm 
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Fig. 2. — Hastuta cinerea, anatomy; A, o head-toot, mantle removed: B, mantle organs and anterior region of visceral mass, 
ventral-interior view; C, detail of 2A, tentacle region - D. transverse section of middle region ol pallia) cavity roof; E, ? head-foot with 
protracted introvert, mantle removed; F, anterior region of visceral mass with kidney and pericardium dissected and with interior 
structures evposed Scale bars: 0.5 mm. 


25083). — Sao Sebastian, Baraque^aba Beach, 
13.VII. 1996, Simone col!.I I specimen observed alive 
(MZSP 28599), — 26.X. 1996, SimuTtV-cull, 1 speci¬ 
men observed alive (MZSP 28600). — 16.V.1997, 
Simone coll., 4 specimens observed alive (MZSP 


28605). — Guaruja, 20.IX. 1968, Costa coll., 42 spe¬ 
cimens (MZSP 25189). 

Distribution. — From Florida, USA, to Santa 
Catarina, Brazil. 
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Fig. 3. — Opercula in SEM (outer view except those indicated), A, Hastula anerea, B, H. hastata ; C, same species, internal view, 
0 Terebra gemmulata ; E, same species, internal view; F, T. crassireticula\ G, T brasiliensis', H, T. spirosulcata. Scale bars: A, G, 


0,2 mm: BE. H, 0.5 mm; F, 1 mm. 

Habitat, — Intertidal, sandy bottoms, beaches with 
waves of medium to high energy. Migrates during the 
tides using the extended foot to be carried shorewards 
by the wave and the sharp shell to anchor when the 
waves retreat. 

Description 
Shell (Fig. 1A, B) 

A description ol the shell can be found elsewhere 
(Marcus & Marcus, 1960: 27-28; Matthews 


et ai, 1975: 98-99, figs 29-31; Bratcher &i 
Cernohorsky, 1987: 191-192, figs 233a-i). 
Melanie forms, i.e., with homogeneous dark 
brown shell, occur at a low frequency (Fig. IB). 

Head-foot (X\ ig. 2A, C, F.) 

Colour homogeneous cream, with pale gray spots 
on anterior structures. Head weakly differentiat¬ 
ed from head-foot axis (Fig. 2A, E). Tentacles 
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Fig. 4. — Hastula cinerea, anatomy. A, pallial oviduct, ventral view, including a transverse section of the anterior third; B. penis, ven¬ 
tral view. Scale bars: t mm. 


very short, almost vestigial. Eyes very small, dark, 
located slightly below tentacle base (l'ig. 2C). 
Basal, proximal introvert aperture rather broad, 
transverse, located anteriorly and ventral to ten¬ 
tacles. I’oot; large, occupying more than half a 
whorl, without clear divisions; sole with folded 
borders. Cnlnmell.tr muscle ol about 1.5 whorl, 
rather thin, Other details in Marcus & Marcus 
(I960:28-30). 

Operculum (Figs 2A, E; 3A) 

Minute, unguieulate, pale brown, located in 
middle region of posterodorsal loot surface, 
nucleus terminal (l’igs 2A, E; 3A). Occupies 
small part ol aperture. 

Mantle organs (Figs 2B, D; 4A) 

Mantle border simple, not pigmented. Siphon 
well-developed, pale cream, with borders entirely 
edged bv small I cubed papillae (Fig. 2B). Mantle 
cavity extends about two whorls. O.sphradium 
bipectinate, elliptical, about one third of gill 
length; with several filaments uniform on both 
sides of osphradial ganglion; right filaments 


similar in size to left filaments; each filament 
scalloped by about four decreasing digitations 
(Fig. 2D). Gill rather elliptical and long, about 
four fifths of pallial cavity length; anterior end 
rather far from mantle border; in anterior extre¬ 
mity only ctenidial vein present, in form of a 
small septum (Fig. 2B; ac); filaments begin gra¬ 
dually at some distance Irotn anterior end; each 
filament triangular, apex varies from central to 
located on the right, tight margin vaties from 
almost straight to convex; gill posterior extremity 
very close to pericardium. Ctenidial vein narrow 
and uniform all along its length, except for its 
broader anterior extremity. A proportionally 
broad space between gill and rectum. Hvpo- 
branchial gland thin located in posterior half of 
cavity, at left of rectum, pale cream. Anal gland 
with some slender, irregular acina immersed in 
right margin of hypobranchial gland close to rec¬ 
tum (Fig. 4A). but not close to anus, purple. 
Pallial gonoducts rim along right margin of post¬ 
erior half of pallial caviy. Rectum narrow, lying 
ventral to .and to left ol pallial gonoducts. Anus 
close to anterior extremity of pallial oviduct in 
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Fig. 5 — Hastula cirterea, anatomy: A, foregut romc>'ed from nead toot, dorsal view B, same, ventral view: C. rhynchodeal wall, 
proboscis and buccal tube oartially opened longitudinally, vontra, view; D detail of apical extremity of proboscis opened longitudinal 
iy showing gripping of tooth, E. buccal mass and oesophagus opened longitudinally, internal suiface exposed F, stomach, ventral 
view, digestive gland partial’y removed. Scale bars: 1 mm. 
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Fig. 6. — Radular teeth, SEM. A, B, Hastula cinerea; 

C, Terebra crassireticula-, D, E, H. hastata. F, G, T. taunna; 
H, I, T. spirosulcata. Scale bars: A, B. F, G, 100 (im; C, 40 rim. 

D, E, 20 |Jm; H. I. 50 pm. 


females or prostate in males; bearing a small, 
ventral papilla on its border (Figs 2B, 4A). 
Anterior half of pallial right margin without 
inner structures.. Other details in Marcus & 
Marcus (i960: 30-32). 

Circulatory and excretory systems (Fig. 2B. F) 

Heart of medium size, located in left region of 
posterior limit of pallial cavity. Auricle just 
behind end of gill and anrerior to ventricle. 
Aortas run along anterior surface of digestive 
gland. Kidney occupies almost half a whorl, flat¬ 
tened, located in right region of posterior limit of 
pallial cavity. Kidney with two main glandular 
masses, separated by a flattened chamber 
(Fig. 2F). Dorsal glandular mass thick (kd), clear 
brown, bulging into pallial cavity. Ventral glan¬ 
dular mass (ks) bordering rectum, pale cream, 


bearing several, uniform transverse septa. 
Ncphridial gland pale cream, triangular in sec¬ 
tion, bordering dorsal margin of membrane bet¬ 
ween kidney and pericardial chambers (ng). 
Nephrostome a transverse slit in middle region of 
membrane between kidney and pallial cavity. 
Other details in Marcus & Marcus (1960: 33-34). 

Digestive system (Figs 2E; 5; 6A, B; 7B: 8B) 
Rhynchodeal introvert occupies about half of 
remainder of to regut length, cylindrical (Figs 2E; 
5A, B); muscular walls thick, composed of two 
closely connected muscular layers. Distal apertu¬ 
re of rhynchodeal introvert (rhynchostomc) a 
small longitudinal slit, preceded by a thick 
sphincrcr. Inner rhynchodeal wall very thin, 
transparent (Fig. 5A, B), covering inner surface 
of anterior half of haemoeocl, connected to it by 
small muscle fibres mainly located near rhyncho- 
stome. Proboscis conical, of about same length as 
rhynchocoel. musculai and thick .(Fig, 5A-C); its 
base fused with that of rhynchodeal wall. A pair 
of large retractor muscles originate in mid-lateral 
region of inner surface of haemoeocl and are 
inserted at rhynchodeal wall-proboscis transition, 
with a small part also inserted into buccal mass 
(Fig. 5C). Buccal mass spherical, with a long, 
broad buccal tube (Fig. 5C). Buccal tube with 
two muscular walls, connected with each other 
only at anterior extremity near mouth. Several 
small transverse muscle fibres connecting inner 
surface of proboscis wall with outer surface of 
outer buccal tube, Outer buccal tube wall thick, 
bearing mainly transverse muscle fibres. Inner 
buccal rube wall thin, semi-transparent, hearing 
mainly longitudinal muscle fibres, most of its 
inner surlace smooth, with a few longitudinal 
folds. Anterior extremity' of buccal tube, where it 
grips radular tooth, with a horseshoe-shaped 
inner fold (concavity anterior), with two post¬ 
erior, longitudinal, muscular projections attached 
to dorsal surface, and a central, short, digitilorm 
projection notching radular tooth base (Fig. 3D) 
(see also Marcus & Marcus I960: fig. 7). 
Posterior extremity of outer buccal tube wall 
contours proboscis base, connecred with it 
throughout its entire circumference by a thin 
layer of muscle fibres (Fig. 5C), but not fused 
with each other; buccal tube also inserting in 
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Fig. 7. — Schernalio pictures: A. composite-synoptic diagram of the terebrid foregut based on species studied herein, ventral view, 
not to scale or proportion; B G, diagram of foregut in dorsal view of studied species following ttie model in the current literature, not 
to scale or proportion B, Hastula cinerea ; C, H. hastata, Terebra taurina, D. T. brasiliensls; E, T. spirosulcata ; F, T crassircticula. 
T. leptapsis; G. T. gemmulata. 

retractor muscle pair (rm), and in inner surface terminally in mid-ventral region ol buccal mass 

of haemocoel. Posterior extremity of inner buccal (Pig. 5I ; ). Radula composed of about twenty 

tube wall fused directly to buccal mass. Pair of single, hollow, marginal teeth; each tooth coni- 

retract-or muscles (rm) also iirserts in buccal cal. base barbed, tip narrowing gradually,, circular 

mass lateral surface (Fig. 5C). Radular sac long, in section (but not altogether fused); lenght 

curved, with several radular teeth, opening sub- about 650 pm. Tip sharply pointed, with a 
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small, narrow orifice (Fig. 6A. B). Salivary glands 
form pail of hemi-spheres of glandular, while tis¬ 
sue connected to each other; their ducts contour 
oesophagus and insert at anterior and posterior 
side of base of radular sac aperture (Fig. SC, E); 
gray, iridescent, Venom gland very long and 
convolute, about half anterior to and half poste¬ 
rior to nerve ring, no apparent change in its 
inner tissue along its length; inserts in buccal 
mass close to and at left of radular sac aperture. 
Muscular bulb rather long, conical, with broad 
distal region (fig. 5A, B); wall composed of two 
layers of muscular tissue, inner layer slightly 
thinner than outer layer. A sketch of foregut 
structures shown in Figure 7b. Inner surface of 
buccal mass with several longitudinal, low, subc- 
qttal folds (Fig. 5F), some of them converge to 
aperture of venom gland and of radular sac; these 
folds become discontinuous at anterior end of 
oesophagus, marked by a sudden interruption of 
folds and a reduction of their number (Fig. 5E). 
Oesophagus a long, narrow rube with several 
longitudinal folds similar to those of buccal mass 
(Fig. 5E), folds rail in some specimens (Fig. 8B); 
no interior glands present. Stomach simple, cur¬ 
ved (Fig. 5F), located half a whorl posterior ro 
kidney and immersed in digestive gland. Duct to 
digestive gland single, located in mid-ventral 
region of stomach; after a short distance bifur¬ 
cates into anterior and posterior branches. 
Digestive gland with about 5.5 whorls posterior 
to stomach find hall a whorl anterior to it, close 
to pericardium level (Fig. 2B), pressed between 
kidney and oesophagus, beige. Intestine narrow, 
with thin walls and an almost smooth inner sur¬ 
face; runs to left of and ventral to margin of kid¬ 
ney. Rectum and anus described above. Other 
details in Marcus tk Marcus (I960: 37-44). 

Genital system (Figs 2A; 4A, B) 

Male. Prostate thick-walled, ol about same leng¬ 
th as rectum, running ventrally to it, attached to 
pallia! floor, with a small longitudinal aperture in 
its posterior ventral region. Vas deferens, after 
prostate, runs along floor ol right margin of pal- 
lial cavity. Penis moderately long (pig. 2A), cylin¬ 
drical; penis duet slightly convoluted, near left 
margin ol penis. Distal end ol penis with a 
concavity turned to right, in its centre a rather 


large papilla where penis duct opens (Fig. 4B). 
Penis papilla close ro right margin. Other derails 
in Marcus & Marcus (1960: 44-45, figs 14 15). 
Fetnaie. Pallial gonoduct with a well-developed 
terminal pouch (Fig. 4A), with a longitudinal 
furrow turned to right close to columella, occu¬ 
pying about halt total length of pallial gonoduct. 
Other details in Marcus & Marcus (i960: 45-47, 
figs 16-18). 

Nervous system 

As described by Marcus & Marcus (1960: 34-37, 
fig. 5). 


Hastula hastata (Gmelin, 1791) 

(Figs 1C. D; 3B, C; 6D, K; 7C; 8A; 9-11) 

Synonymy: ef. Matthews ct til. (1975; 101) and 
Bratcher & Cernohorsky (1987: 184). 

Others: Hastula hastata - Rios 1985: 131 
(lig. 591). - Calvo 1987: 171 (fig. 161). - Rios 1994: 
181 (fig. 842). 

Ma i i ltiAi tXAMI NI-.D. — Bahia. Brazil, Salvador, 
Itiipua Beach, 27.11 1997, Simone coll., 2 specimens 
observed alive (MZSP 28426). 

Rio de Janeiro. Brazil, Buzios, Ferradura Beach, 
17.1.1994, Simone coll., 30 specimens (MZSP 
28713). — I Ilia Grande Bay, RV Emilia, stn 288, 
24 m, 50.VI1.1966, I 9 (MZSP 24671). — RV 
Emilia, am 269, 30.2 in, 19.VI1.1966, 1 9 
(MZSP 24669). 

Miasurcmunis. —MZSP 24671: 32.1 x8.1 mm. 

DlSIRlBUTtON. — From Florida, USA, to Santa 
Catarina, Brazil. 

Habitat. —- Infratidal, crawling on sand or sandy 
mud. 

Description 
Shell (Fig. 1C, D) 

A description of the shell can he found in 
Matthews ct al. 1975: 101 (figs 35-37); 
Bratcher & Cernohorsky, 1987: 184 (fig. 222a, 
li). The shell bears two spiral colour band s on 
each whorl, pale brown and beige, some speci¬ 
mens entirely beige. Periostracum tlun, opaque, 
black. Outline rather short and cylindrical, last 
few whorls being of about the Same diameter. 
Sculpture of well-developed axial ridges. 
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Head-foot (Fig. 9A, D) 

Colour homogeneous cream, Head little differ¬ 
entiated from head-foot axis (Fig. 9A). Tentacles 
short, pointed, directed laterally (Fig. 9D). Eyes 
small, dark, located at tentacle bases (Fig. 9D), 
Basal, proximal introvert aperture rather broad, 
transverse, anterior and ventral to tentacles. Foot 
large, occupying more than half a whorl, with a 
shallow furrow lie tween mesopodium and cpipo- 
dittm (Fig. 9A); sole with folded borders. 
Coluniellar muscle occupying about two whorls, 
rather thin. Males with penis in central-right 
region posterior to head. 

Operculum (Fig. 3B, C) 

Large, unguieulate, pale brown, nucleus terminal 
(Figs 3B, C). Occupying entire shell aperture. 
Inner surface with a large oblique scar near inner 
and posterior margins (Fig. 3C). 

Mantle organs (Figs 9B, C; 10) 

Mantle horder simple, not pigmented. Siphon 
well-developed, long, pale cream, with smooth 
borders; both sides of siphon base with well- 
developed siphon appendices, standing out Irom 
remainder of border (Fig. 9B: sp), sometimes 
both extend through shell aperture. Mantle cavi¬ 
ty occupying about two whorls. Osphradium 
elliptical, about one third of gill length; with 
several uniform filaments on both sides of 
osphradial ganglion; right filaments similar in 
size to left filaments; each filament scalloped by 
about three digitaliows (Fig, 9C). (Jill long and 
narrow, extending about nine tenths of pallial 
cavity length; anterior extremity close to mantle 
border, with only a short portion of ctenidial 
vein present, in form of a very small septum 
(Fig. 9B: ac); filaments begin gradually a short 
distance from anterior extremity; each filament 
triangular, apex located at right, right margin 
almost straight; gill posterior extremity very close 
to pericardium, Ctenidial vein uniformly narrow, 
except (or a broader anterior extremity. A pro¬ 
portionally broad space between gill and rectum. 
Flypobranehi.il gland thin, located in posterior 
two thirds of cavity, at left of rectum, pale cream, 
Anal gland with some slender, irregular aci.na 
immersed in right margin of hypnbranchial 
gland in anterior half of rectum, distant from 


anus (Figs 9B; 10), purple, Pallial gonoducts run 
along right margin of posterior two thirds of pal¬ 
lial cavity, attached also to pallial floor. Recrum 
narrow, lying dorsally ro prostate in males, 
vcntrallv and to left region of pallial oviducts in 
females; in females, before anus, rectum crosses 
to dorsum and remains attached to mantle, Anns 
close to anterior extremity of pallial oviduct in 
females (Fig. 10) or prostate In males (Fig. 9B); 
hearing a small ventral papilla at its border. 
Anterior third of pallial right margin without 
inner structures. 

Circulatory and excretory systems (Fig. 9F) 

Heart ol medium size, similar to that of prece¬ 
ding species. Kidney of almost one quarter 
whorl, flattened, located in l ight region of post¬ 
erior limit ol pallial cavity. Kidney apparently 
without large inner chambers and free from rec¬ 
tum; internally with only a flattened chamber 
and a large, massive glandular mass, triangular in 
section, pale cream. Nephridial gland small, pale 
cream, section triangular, bordering dorsal mar¬ 
gin of membrane between kidney and pericardial 
chambers. N'cphrustomc a transverse .slit in 
middle region of membrane between kidney and 
pallia! cavity. 

Digestive system 

(Figs 6D, E; 7C; 8A; 9A, E, F; 11B) 

Organization rather similar to that of preceding 
species. Rhynchodcal introvert occupying about 
half of remainder of lorcgut length, cylindrical 
(Figs 9A; 11 B); walls with thick muscles, double. 
Rhynchodcal introvert distal aperture (rhyncho- 
stome) large; with a thin sphincter, Inner rhyn¬ 
chodcal wall very thin, transparent, covering 
inner surface of anterior half of haemocoe] as in 
preceding species (Fig. 1 IB). Proboscis conical, 
of about same length as rhynchodcal, connected 
at its base to ihynchodeal wall and retractor 
muscles; proboscis distal region very narrow and 
long, generally preserved part protracted; a mus¬ 
cular thickening grips a tooth Jose to proboscis 
tip. Buccal mass cylindrical and elongated, with a 
long, broad buccal tube that also hccomes very 
narrow distalh like proboscis. Buccal tube with 
outer muscular wall, consisting mainly ol longi¬ 
tudinal muscle fibres; inner wall thin, with seve- 
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Fia. a — Interesting aspects ot serial sections, semi-dlagranwatic representations: A Naslula hastaia, transverse section at tne 
basal level ot the proooses. head tegument removed; B, H. cinsrea transverse section ot anterior region of oesophagus showing 
internal folds; C Tareora gemmutata, antero-postenor sec*ion In middle region o< right tentacle, just at the level ol the eye antenor- 
dorsal ex’ronuty ol tblegut also shown; D. E. T. apirosulcata, transverse sections of venom gland. D, proximal (anterior to nerve 
ring), E, distal eeqion; F, T grasiiiens’s , accessory proboscis structure, transverse section ut middle region; G. T. taurina, proximal 
(anterior) extremity or venom duio and distal extremity ot venom gland sectioned just at their duct level. Thickness of section 7 pm, 
Mallory stain Scale bars: 100 pm. 
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Fig. 9. — Haslula hastata, anatomy; A, <S head-foot, mantle removed, introvert protracted; B ; mantle organs, ventral internal view, 
C, transverse section ot middle region of pallial roof. D, detail of A in region of tentacles; E. transverse section of visceral mass half a 
whorl posterior to the slomacti; F, visceral mass anterior reg.on. ventral view, digestive gland near stomach partially removed, kidrey 
and pericardium opened. Seals bars. A, 1 mm. 8-F. 0.5 mm 

ral longitudinal, internal, rail folds (Fig. 8A). 

Anterior extremity of buccal tube smooth intern¬ 
ally. A pair of ret ractor muscles (rrn) is also insert 
ed in lateral surface of buccal mass. Two acces¬ 


sory salivary glands, one on each side of probos¬ 
cis base, close to insertion of retractor muscles 
(Fig. 11B: as); each gland elliptical, long, occupy¬ 
ing about one quarter of length of rhynchodeal 
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Fig. 10. — Hastula haslata pallia! oviduct, ventral view, part of its adjacent regions of mantle and visceral mass also shown. Scale 
bars: 1 mm. 


cavity length; their ducts run in outer wall of 
Iniccal tube (Pig. 8A), fusing with each other in 
middle level of proboscis, Radular sac very small, 
elongated, curved, with about twenty radular 
teeth, opening suh-terminally in ventral-mid 
region of buccal mass (Pig. IIP). Rndula vviih 
very small teeth, about 120 pm in length; each 
tooth with two dislinci regions (Pig. 6D, F): 
basal region broader than disral one, hollow, base 
barbed, circular in section (but not altogether 
fused); distal region about same length as basal 
one, narrow, almost solid except lor a longitudi¬ 
nal aperture in its proximal region, tip sharply 
pointed. Salivary glands similar to those of prece¬ 
ding species, Venom gland very long, narrow and 
convolute (P'ig. I IB), about hall anterior and 
half posterior to nerve ring; without apparent 
change of inner tissue along its length; inserted 
in buccal mass close and at left of radular sac 
aperture. Muscular bulb elliptical, short, almost 
circular in section; with two muscular layers, 
inner layer about half thickness of outer layer, 
Inner surface of buccal mass similar to that of 
preceding species. A sketch of foregut structures 
is shown in Pigme.7C, E. 

Oesophagus a long, narrow tube, anterior region 
flattened and with smooth inner surface, poste¬ 
rior region narrow with several longitudinal folds; 
no interior glands. Stomach simple, curved, 


located half a whorl posterior to kidney, immer¬ 
sed in digestive gland, almost restricted to left 
hall of this region (Pig. L )F>. Duct to diges-tive 
gland .single, located in mid-ventral region of sto¬ 
mach. Digestive gland (Pig, 9P, P) occupying 
about 5.5 w horls posterior to stomach and half a 
whorl anterior to it, beige. Intestine narrow, with 
ilain walls, inner surface almost smooth, sigmoid; 
runs left and ventral to kidney (Pig. 9F). 

Genital system (Pigs DA, E, F; 11 A, C, D) 

Male. Testis (Pigs DP; 11A) rather short, located 
in peri-columellar region of second whorl poste¬ 
rior to stomach, gradually narrowing and beco¬ 
ming a thick walled duct which also runs close to 
columella (Pig. DP), opening to pallial cavity near 
and ventral to rectum, Prostate thick-walled, 
rather narrow and long, close about halt length 
of rectum, without detectable aperture. Vas defe¬ 
rens runs along floor of right margin of pallial 
cavity; in its anterior region it is immersed in 
head tegument' and emerges into haemocoel a 
short distance before irs entrance to penis 
(Fig. 11D); in this area vas deferens thicker. 
Inner region of penis base strongly muscular 
(Pig. I ID), a flattened muscle crosses through 
foregut and inserts in ventral surface of haemo¬ 
coel. Sometimes these penis muscles dislocate 
foregut structures to left. Penis rather short 
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Fig. 11. — Hastula hastata, anatomy, A, visceral mass posterior to stomach, partially uncoiled, ventral view: B loregut. ventral view 
rhyrichodeal wall and introvert opened longitudinally, proboscis partially opened longitudinally, nerve ring removed (its position indi¬ 
cated); C, penis, dorsal view, w ; th a detail ot interior surface of the right wall of Its chamber D interna 1 surface ol dorsal wall of hae- 
mocoel. just in region of penis shcwinq penis duct and muscles. Scale bars - 1 rum 

(Fig. 9A) — about half length of pallial cavity, (big. llC). Distal end of penis with a concavity 
flattened; basal half broader than distal half, strongly turned to right, with a rather large 
which tapers gradually; penis duct very narrow, papilla in its centre through which penis duct 
slightly convoluted near left margin of penis opens (Fig. 11C). Right region of chis concavity 
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very deep - about one third of penis length, pro¬ 
ducing a long chamber with right margin bea¬ 
ring a pair of low longitudinal folds (Fig. 11C: 
ph). Penis papilla closer to right margin of penis 
than to left. 

Female, (Fig. 10) Ovary similar in position to 
testis. Visceral oviduct very narrow, running 
close to columella, with a small gono-pericardial 
aperture; Inserted in pallial gonoduct anterior to 
ingesting gland. Ingesting gland hemispherical, 
orange, with a short receptaculum sennnis 
connecting it to oviduct. Albumen gland short, 
anterior to ingesting gland. Capsule;gland long — 
about half of total pallial oviduct length, cylin- 
drical, with a central, flattened duct which opens 
as a small slit at right of terminal pouch base. 
Terminal pouch elliptical, with a longitudinal 
furrow turned to right close to columella and 
opening anteriorly; occupying about one third of 
total length of pallial gonoduct. 

Genus Terebva Bruguiere, 1789 

Terebra brasiliensis Smith, 1873 
(Figs 3G; 70; 8F; 12K; 13B; 14E; 15; 16) 

Synonymy; cf. Matthews <•/ ai. (1975: 91) and 
Bratcher & Cernohorslty (1987: 160). 

Others: Terebra brasiliensis - Rios 1985: 130 
(fig. 583). 1994: 179 (fig. 832). 

MATERIAL EXAMINMi. — Rio dc Janeiro. Brazil, RV 
IV. Benumb srn 1475, 23'08’S, 43°46’\V, off Rio de 
Janeiro, 40 m, 8.111.1971: 1 d , 1 9 , 3 shells 
(MZSP 19403). 

Measurements. — In millimeters MZSP 19403: 
9 11.0X3.3; 6 9.0 x 2.8. 

Distribution. — Rio dc Janeiro, Brazil. 

Habitat. — From 20 to 40 m deep. Sandy sub¬ 
strates. 

Description 

Shell (Figs 12F.; 13B: 14E) 

Shell description found in Matthews et al., 1975: 
91-92 (figs 9-13); Bratcher & Gernohorsky, 
1987: 160 (figs 186a, b). Sculpture lacking 
except lor axial substirural ribs, giving an almost 
smooth surface (Figs 1217; 13BJ. In comparison 
with other terebrids, T brasiliensis has few teleo- 


conch whorls and a proportionally large proto¬ 
conch (Fig. 14H), giving an appearance of imma¬ 
turity, hut all specimens are rather similar and 
have genital glands developed. 

I lead-foot (Figs 1513, C; 16A) 

Colour homogeneous yellowish cream. Ffead 
weakly differentiated from head-foot axis 
(Fig. 15B). Icntaclc.s very short, dorso-ventrally 
flattened, tip rounded (Figs I5B, G; 16A). Eyes 
small, dark, located in middle of tentacles. Basal, 
proximal introvert aperture rather broad, trans¬ 
verse, located anteriorly and ventrally to ten¬ 
tacles. Foot occupying almost ball whorl; sole 
with folded borders; a shallow lurrow separates 
musopodium from metapodium; furrow of pedal 
glands anierior (Fig. 15B). Columellar muscle of 
about two whorls, rather thick. Males with penis 
of medium size, originating in central-right 
region posterior to head. 

Operculum (Figs 3G; 1513) 

l arge, unguiculate, pale brown, nucleus terminal 
(Fig. 3G). Occupying entire shell aperture 
(Fig. 15 B). 

Mantle organs (Figs 15A, D. F; 16D) 

Mantle border simple, not pigmented. Siphon 
well-developed, yellowish cieam, with smooth 
borders. Mantle cavity of about two whorls 
(Fig. 15A). Osphradium elliptical, long, about 
rwo thirds of gill length, with several, uniform 
filaments; right lllamenrs larger than left, angu¬ 
lar. more numerous than left filaments 
(Fig. 15D); a short portion ol anierior left region 
of osphradium with filaments lacking (Fig. I5A). 
Gill narrow and long, about two thirds of pallial 
caviry length; anterior end rather far from mantle 
border, with only a short portion ol ctenidial 
vein present, in form of a very small septum 
(Fig. 15A: ac); filaments begin gradually at some 
distance from anterior end; each filament trian¬ 
gular, low, apex about central, margins almost 
straight; gill posterior end far from pericardium. 
Ctenidial vein narrow and Uniform all along its 
length, except for its broader anterior extremity; 
a long posterior region free from filaments 
(Fig. 15A, F). A proportionally narrow space bet¬ 
ween gill and rectum. Hypobranchial gland thin, 


216 


ZOOSYSTEMA • 1939 • 21 (2) 



Comparative morphology of Brazilian Terebrulae 



Fig. 12. — Shells in frontal view. SEM (only in E the shell is coated with gold), A, Terebra crassireticula n. norn., MNHN, B, Terebra 
leptapsis n sp, holotype; C, same species, paratype; D, Terebra sterigma n sp , holotype, E, Terebra brasiliensis Scale bars: 
2 mm. 


located in posterior half of cavity, at left of rec¬ 
tum, pale cream. Anal gland not differentiable. 
Pallial gonodttets run along right margin of pos¬ 
terior half of pallial cavity. Recrum narrow, lying 
ventral and to left of pallial gonoducts, after¬ 
wards attached to mantle (Figs 15A; 16D). Anus 
in front of anterior extremity of pallial oviduct in 
females or prostate in males; bears no papilla. 
Anterior half of pallial right margin without 
internal structures. 

Circulatory and excretory systems (Fig. 15E, F) 
Heart of medium size, position similar to that of 
preceding species. Kidney of almost one quarter 
whorl, flattened, located at right of posterior 
limit of pallial cavity; without inner chambers, 
consisting of a mass of whitish tissue with trans¬ 

ZOOSYSTEMA • 1999 • 21 (2) 


verse furrows; furrows more evident in posterior 
region where rectum borders. Nephridial gland 
small, pale cream, triangular in section, borde¬ 
ring dorsal margin of membrane between kidney 
and pericardial chambers. Nephtostomc a trans¬ 
verse slit in middle region of membrane between 
kidney and pallial cavity. 

Digestive system (Figs 7D; 8F; 15E; 16A-C) 
Rhynchodeal introvert large, conical, cylindrical 
length almost equal to rhynchocoel length, mus¬ 
cular walk thick (Fig. I6A, R). Outer region (in 
retracted condition) mainly of longitudinal fibtes 
and inner region mainly of circular fibres; both 
muscular layers closely connected to each other 
by connective tissue, without any space between. 
Distal aperture of rhynchodeal introvert (rhyn- 

217 I 










Simone L. R. L. 



Fig 13, — Details o< shells in SEM A detail ot shell sculpture at the 'evol of the penultimate whorl of T gemmulata: 6. same ot 
T. brasiliensis: C, same ot T. spirosulcata: D, r, taurina, columella oi penultimate whorl exposed: E, detail of aperture of T. crassireti - 
cuts, F, same ol T. leptapsis, G. same ol T. sterigma. Scale bars- 0.5 mm. 

chostomc) very large and with a lateral expansion parent, covering inner surface of anterior half of 
on each side (hig. 16B); a very large sphincter hacmocoel as in preceding species (Fig. 16A-C). 
present. Inner rhynchodeal wall very thin, trans- Accessory proboscis structure large - about same 
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Comparative morphology of Brazilian Terebridae 



Fig. 14. — Shells (B H in StMj A Terebra taurina; B detail of protoconch ot T. crassiretieuta, C same ot T. leptapsis ; 0 same oi 
T. sterigma: E. same of T brasiliensis ; F, detail of shell sculpture at the ievel ot the penultimate whorl ot T. crassiroticula, G. same of 
T. leptapsis H. same of T. sterigma. Scale bars. A 10 mm B-D. 0.2 mm; E, 0.1 mm; F H, 0.5 mm. 
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Fig. 15.— Tarebra brasiliensis, anatomy A, palllal organs, ventral-internal view B, head-loot of male, mantle removed C same, 
detail of tentacle region; 0 pallial cavity roof, transverse section of its middle region: E, anterior region of visceral mass and adjacent 
pallial cavity, ventral view, part ol digestive gland adjacent to stomach removed, pericardium and kidney partially opened: F. whorls 
adjacent to posterior limit ol pallial cavity, ventral view Scale bars: 0 5 mm. 


length as rhynchococl, flattened, originating in 
middle-left region of rhynchodea! wall inner sur¬ 
face, in proximal region very thin, gradually 
becoming thick and broader (Fig. 1615. C), tape- 
ring suddenly at tip. Central region of accessory 
proboscis structure muscular and peripheral 


region glandular (Fig. 8F). Proboscis very small, 
reduced, present only as muscular ring around 
buccal mass (Fig. 16B, C). Buccal mass spherical. 
Pair of retractor muscles reduced. Radular sac 
and salivary glands not present. Venom gland 
and muscular bulb also absent. A sketch of fore- 
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Fig. 16. — Torebra brasiliensts anatomy; A. head and haemocoel, ventral view, foot and columellar muscle removed: B. same, with 
ventral region ol 'hynchodeal wall removed, introvert and nerve ring reflected to show dorsal surface C. posterior extremity ol rhyn- 
chodeal wall and buccal mass both opened longitudinally, internal surface exposed; D pallia) oviduct and adjacent rectum, ventral 
view; E, penis dorsal view. Scale bars: 0.5 mm, 

gut structures shown in Figure 7D. Inner surface live gland. Ducr to digestive gland single, located 
of buccal mass and oesophagus smooth in middle, ventral region ot stomach. Digestive 
(Fig. 16C). Oesophagus long and narrow, gland ot about 3.5 whorls posterior to stomach 
Stomach simple, curved, located half whorl pus- and also half a whorl anterior to it, beige, 
terior to kidney (Fig. 15E), immersed in diges- Intestine broad, slightly sinuous, with thin walls, 
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inner surface almost smooth; runs along left and 
ventral margins of kidney (l'ig. 15E). Rectum 
and anus described above. 

Genital system (Figs I5B, F; 1 hi ), F.) 

Male. Testis similar to that of preceding species. 
Visceral vas deferens runs close to columella; 
about one whorl before kidney becoming very 
broad, with thick, iridescent walls and rather coil¬ 
ed; narrowing at level of kidney (Fig. 15F), exit¬ 
ing to pallial cavity in middle region of posterior 
limit of cavity, running along floor of pallial cavi¬ 
ty within tegument (Fig, 15B). Prostate not dif¬ 
ferentiable. Penis about half of pallial cavity 
length, flattened (Fig. 15B); rather uniform in 
width; penis duct very narrow, nearly straight, 
near left margin of penis (Fig. 16E). Penis distal 
end with a deep concavity turned to right and 
with a small aperture; in its centre-a rather large 
papilla where penis duel opens, 

Female. Ovary similar in position to testis. 
Visceral oviduct very narrow, running close to 
columella, inserted in pallial oviduct at right pos¬ 
terior extremity of albumen gland (Fig. 16D). 
Ingesting gland rather spherical, posterior to 
albumen gland, with a very short receptaculum 
seminis connected directly with pallial oviduct in 
left margin. Albumen gland short, thick-walled, 
white; limit between it and capsule gland impre¬ 
cise. Capsule gland yellow, about half of total 
pallial oviduct length, cylindrical, with a central, 
flartened duct (Fig. 16D); this duct narrows 
abruptly in right posterior extremity oi capsule 
gland, crossing right posterior region of terminal 
pouch, bearing several narrow longitudinal folds, 
opening as a small pore located in about mid- 
ventral region of terminal pouch. Terminal 
pouch broad, cylindrical, with a small terminal 
anterior aperture, close to columella; terminal 
pouch comprises A deep, blind sac (Fig. 16D); 
left lip of aperture with a long fold which gra¬ 
dually disappears; total length of terminal pouch 
about half that of pallial oviduct. 

Terehra crassireticula n. nom. 

(Figs 3F; 6C; 7F; 12A; 13E; 14B, F; 17) 

Terebra reticulata Simone & Verissimo, 1995: 460- 
466, figs 1-8 (pre-occupied name) (non Sowerby 1840). 


Tvtt MATERIAL. -—SE Brazil. RV Marion-Dufiesne, 
sen DC? 5. 18°59’S. 295 nr, V.1987, 1 shell 

MNHN. — .Stn CB92, I9°34'S, 38°55’W, 
340-360 m, NT 1987, 160 shells- MNHN. - 
Stn CB96. 21°32’S, 40°09AV, 295 m, V.1987, 
46 shells MNHN, —Stn CB9S, 2IMS’S, 40M1W, 
900 m, V 1987. 1 eroded shell MNHN. — 
Stn cm 03, 23°36\ 42T2‘W, 200-217 m, V.1987, 
1 shell MNHN. — Stn CB-1 04. 23"42'S. 42"07*W, 
430-450 m, V.1987. I shell MN1 IN. 

Sao Paulo. Brazil, off Ulna. Bela, RV W. Bernard , 
23°57.5’S, 44°53’W, 75 m, 27.Vll.1986, 2 specimens 
CMZSP 28393). 

DISTRIBUTION. — From Rio de Janeiro ro Sao Paulo, 
Brazil. 

Habitat, — Deep waters, from 75 to 900 m depth 
(commonest between 200 and 450 nr depth), sandy 
substrates. 

MrASUkl.MtiMTS. — In millimeters, followed by 
number of axial and spiral ribs in penultimate whorl. 
MNHN srn CB96: 15.5 x 3.9, 19, 3; 17.4 x 3.7, 
19,4. 


Remarks 

Males and mature females were not examined in 
die original description. With additional fixed 
material provided from a new collection and a 
loan from MNHN the following complement¬ 
ary morphological description is possible. 

Com im i-mentary orscrii’iton 
Shell (Figs 12A; 13F; MB, F) 

Shell description can be found in Simone & 
Verissimo (1995; 462-463, figs 1-3). 

Head-foot and operculum (Figs' 3F; 17A, C) 

As described by Simone & Verissimo (1995: 
463, figs 4-5). 

Mantle organs (Fig. 17B, E, F) 

Description found in Simone & Verissimo 
(1995: 464, fig, 6) particularly accurate, follow¬ 
ing data -additional: anus located near middle 
region ol tight margin of pallial cavity, anterior 
one third of pallial right margin without internal 
structures (Fig. 17F); gill filaments triangular 
with tip about central (Fig. 17B); osphradium 
with left filaments smaller and fewer than right 
filaments. 
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Fig. 17. — Terebra crassireticula n. nom.. anatomy. A, 6 head-foot, mantle removed: B. pallial cavity roo*. transverse section of its 
middle region C Bead and toregut removed, ventral view rhynchodoal wall partially opened with some interna! structures expos-ed; 
D, penis and adjacent area of head-fool, dorsal view: E. pallial oviduct and adjarent structures, vont r al view: F, part o' visceral mass 
and a short portion cl adjacent partial cavity, part ol digestive gland adjacent to stomach temoved, Kidney ard oericardium opened, 
internal surface exposed Scale bais: O.E mm 

Circulatory and excretory systems (Pig, 17F) almost one third whorl, flattened, located in 

Heart of proportional)/ small size, similar in pod- right region of posterior limit of pallial cavity, 
tion to that or preceding species. Kidney of Kidney with flattened inner chamber separating 
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two glandular masses. Dorsal glandular mass 
thin, white, with several, irregular glandular 
acina. Ventral right mass holder attached to rec¬ 
tum, very thin, with several transverse folds. 
Nephridial gland small pale cream, section trian¬ 
gular, bordering dorsal margin of membrane bet¬ 
ween kidney and pericardial chambers. 
Nephrostnme a transverse slit in middle region of 
membrane between kidney and pallial cavity. 

Digestive system (Figs 6'C; 7F; 17C, F) 
Rhynchodeal introvert occupies about half of 
remainder of foregut length, cylindrical 
(Fig. 170, double walls thick and muscular. 
Distal aperture of rhynchodeal introvert (rhyncho- 
stome) large, preceded by a moderately thick-cned 
sphincter. Rhynchodeal wall very thin, transpa¬ 
rent, covers inner surface of anterior half ot hae- 
mocoelas as does that of preceding species 
(Fig. 170. Accessory proboscis structure small, 
white, long, connected to rhynchodeal wall in 
middle region of its left side and attached to inner 
surface of haemocoel by small ligaments 
(Fig. ) 70: ap); inner region muscular, outer 
region glandular and irregular. Proboscis conical, 
clearly shorter than rhynchoeoel, connected atits 
posterior limit to rhynchodeal wall and rerractor 
muscle; gripping tooth at its tip, Similar to 
H. cinemt, Buccal mass spherical, with inner and 
outer organization Similar to (hat described for 
H. cinered, Radula (Fig. 6C) described by 
Simone & Verissimo (1995: 464, lig. 81, each 
tooth about 280 pm long. Salivary glands' not 
hemi-sphcrical, so a deformed glandular mass. 
Venom gland very long, narrow and convolute, 
about ball anterior and ball posterior to nerve 
ring, distal region broader than proximal region, 
but apparently with same inner tissue organiza¬ 
tion. Muscular bulb elliptical, short, almost circu¬ 
lar in section; two inner muscular layers, inner 
layer of about hall thickness of outer layer. Inner 
surface of buccal mass similar to diat ol preccd-iug 
species. A sketch of (oregut structures shown in 
Figure 7F. Oesophagus a long, narrow tube 
(Fig. 171’), flattened and vsith smooth inner sur¬ 
face in its anterior region, narrow, with several 
longitudinal folds in its posterior region; no deve¬ 
loped inner glands. Stomach (Fig. 17F) simple, 
curved, located half a whorl posterior to kidney, 


immersed in digestive gland. Duct to digestive 
gland single,, located in middle, ventral region of 
stomach. Digestive gland of about 5.5 whorls pos¬ 
terior to stomach, beige. Intestine broad, with 
thin walls, inner surface almost smooth, runs to 
left ol and ventral to kidney. Other details in 
Simone Sc Verissimo (1995: 464, fig. 7). 

Central system (Fig. 17A, D-F) 

Male. Testis rather short, located in columellar 
region of second whorl posterior to stomach. 
Visceral vas deferens very broad at level of half a 
whorl before kidney, with thick, convoluted walls 
(Fig. J 7F). In renal level vUs deferens narrows 
abruptly, runs near columella and exits to pallia! 
cavity in its posterior righr region. Prostate a 
thiek-walled, broad, short tube ol about half 
length of rectum, without detectable aperture 
(Fig. 17F). Vas deferens runs along floor of right 
margin of pallia! cavity, in its anterior region 
stays immersed in head tegument; before its 
entrance to penis, vas deferens thicker. Penis 
(Fig. 17A, D) rather short - little more than half 
length ofpalli.il cavity, flattened; with about, uni¬ 
form width along its length. Penis duct very nar¬ 
row. clearly sinuous in its proximal half, running 
near (eft penis margin. Penis distal end with a 
Cmlcavity turned to right, in Its Centre a rather 
large papilla where penis duct opens. 

Female. Visceral oviduct very narrow, riming 
close to columella, with a Small gono-pericardial 
aperture; inserted in pallial gonuduct at righr of 
albumen gland. Entire pallia! oviduct very 
short - about half length of rectum (Fig. 17E). 
Ingesting gland elliptical, circular in section, 
with muscular walls; receptaCulnm st-minis, 
Connecting ingesting gland to oviduct, narrow, 
long and convolute, located dorsal to ovoduct. 
Albumen and capsule glands connected to each 
other, with a single flattened duct which opens 
in right region of anterior extremity close to 
columella. Terminal pouch lacking. 


Terebra gemmulata Kiener, 1839 
(Figs 1G, H; 3D, E; 7G; 8C; 13A; 18-20) 

Synonymy — cf. Matthews et at., 1975; 90 and 
Bratcher & Cernohorsky, 1987: 148. 
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Fig. 18. — Terebra gemmulaia. anatomy, A, 4 head-tool, mantle removed, introvert partially protracted; B, detail of A in region of 
tentacles in a specimen with visible eye (generally they are not visible); C. transverse section of middle region of pallial roof; D. ante 
rior region of visceral mass, ventral view, digestive gland near stomach partially removed, kidney and pericardium opened, their 
internal region exposed; E, pallial organs, ventral-internal view. Scale bars: A, E. 1 mm, B D, 0.5 mm. 


Others: Terebra gemmnlata — Rios 1985: 130 
(fig. 587); 1994: 180 (fig. 836). 

Materiai. EXAMINED. — Sao Paulo. Brazil, off 
Santos Bay,. 32 m, 14.IV.1969, 2 9 S (MZ.SP 
28392). 

Rio Grande do Sul, Brazil, off Mostardas, RV W. 
Bernard , stn 430. 31°33’S, 51 C 05’\V, 21 m, 
5.X1.1968. I (3 (iVTZSP 19325). 

Distribution. —- From Rio de Janeiro, Brazil to San 
Matias Gulf, Argentina. 


HABITAT. — From 15 to 90 m deep. Sandy sub¬ 

strates. 

Measurements. — MZSP 28392: 37.9 x 7.8 mm; 
MZ.SP 19325; 32.0 X 7.7 mm. 

Description 

Shell (Figs 1G, H; 13A) 

Shell description found in Matthews et al 1975: 
90-91 (Jigs 7, 8); Bratcher & Cernohorsky 1987: 
148 (fig. 166a-e). 
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Head-foot (Figs SC; I HA, B; 19A) 

Colour homogeneous yellowish cream. Head 
weakly differentiated from head-foot axis 
(Fig. 18A), Tentacles very-short, dorso-ventrally 
flattened, tip rounded (Fig. 18R). Eyes lacking in 
some specimens or extremely small, dark, located 
at tentacle base (Fig. 8C). Basal, proximal intro¬ 
vert aperture rather broad, transverse, anterior 
and ventral to tentacles (Fig 19A). Foot occu¬ 
pying almost half a whorl, without divisions; sole 
with folded borders. Columellar muscle of two 
whorls, rather thick (Fig. 18A). Males with very 
large penis in central-right region posterior to 
head. 

Operculum (Figs 3D, E; 18A) 

Large, unguiculate, brown, nucleus terminal 
(Fig. 3D, FI). Occupying entire shell aperture 
(Fig. 18 A). 

Mantle organs (Figs 18C, E; 20 D) 

Mantle border simple, not pigmented. Siphon 
well-developed, yellowish cream, with smooth 
borders (Fig. 18E). Mantle cavity of about 
2.3 whorls. Osphradium elliptical, very long, 
about half of gill length; with several uniform 
filaments on both sides of osphradial ganglion; 
right filaments similar in size to left filaments; 
anterior half broader chan posterior, which tapers 
gradually. Gill narrow and long, about seven 
tenths of pallia! cavity length; anterior end rather 
far from mantle border, with only a short portion 
of ctcnidial vein present, in form of a very small 
septum; filaments begin gradually some distance 
from anterior end (Fig. 18E); each filament tri¬ 
angular, low, apex located at the right, margin 
almost straight (Fig. 18C); gill posterior extremi¬ 
ty very far from pericardium, a long portion of 
ctcnidial vein free from gill filaments (Fig. 18E). 
Ctcnidial vein narrow and uniform all along its 
length, except fot its broader anterior extremity. 
A proportionally broad space between gill and 
rectum. HypobranchiaJ gland thin, located in 
posterior half of cavity, at left of rectum, pale 
cream. Anal gland with a few slender, irregular 
acina immersed in right margin of hypobranchial 
gland in anterior half of rectum, but far from 
anus (Figs 18E; 20D), purple. Pallial gonodttets 
run along right margin of posterior half of pallial 


cavity, attached to pallial floor. Rectum narrow, 
lying ventral to and left of pallial gonodttets; in 
females, in its middle region it separates from 
oviduct on margin of a pallial septum (Figs 18E, 
20D). Anus far front anterior extremity of pallial 
oviduct in females or prostate in males; bears a 
small papilla. Anterior third of pallial right mar¬ 
gin without internal structures. 

Circulatory ami excretory systems (Figs 18D; 20A) 
Heart of small size, position similar to those of 
preceding species. Kidney of almost half a whorl, 
flattened, located in right region of posterior 
limit of pallial cavity. Kidney with u large wide 
inner chamber separating two main glandular 
masses. Dorsal glandular mass rather thick and 
bearing several lobed folded acini. Venrral right 
mass thin, bordering and attached to rectum, 
bearing several transverse, uniform folds. Both 
kidney masses pale cream. Nepbridial gland well- 
developed, pale cream, triangular in section, bor¬ 
dering dorsal margin of membrane between 
kidney and pericardial chambers (Fig. LSD: ng). 
Nephrostome a transverse slit In middle region of 
membrane between kidney and pallial cavity. 

Digestive system (Figs7G; 18A, D; 19; 20A) 
Rhynchodeal introvert very long, about 1.5 time 
rhyuehocoel length (coiled in retracted condi¬ 
tion), cylindrical (Figs I8A; 1.9A. B, F), muscular 
walls thick, separated into two layers connected 
to one another by several, uniformly distributed, 
transverse muscle fibres (Fig. 19D). Outer layer 
(In retracted condition) mainly of' longitudinal 
fibres and inner layer mainly of circular fibres. 
Distal aperture of rhynchodeal Introvert (rhyn- 
choscome) large and with a terminal muscular 
sphincter; in one side a pair of longitudinal folds 
(Fig. 19D). The two layers of introvert walls do 
not glide over one another when introvert is' pro¬ 
tracted, so whole wall is evagined. Rhynchodeal 
wall very thin, transparent, covering inner surfa¬ 
ce of anterior hall of haemocoelas in preceding 
species (Fig. 19). Several small muscle fibres 
connect rhyndiodeal walls with inner surface of 
haemocbcl (more concentrated in anterior extre¬ 
mity) and with other foregut structures; two 
muscles, in particular, mote developed: one pair 
posterior to nerve ring, connecting oesophagus 
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Fig. 19. — Terebra gemmulata, anatomy; A, head and haemocoel, ventral view, foot and columellar muscle removed; B foregut 
removed from haemocoel, left view, oesophagus partially deflected. C. detail of B in proximal region of oesophagus, part of rhyncho 
deal wall also shown: D. rhynchodeal introvert, details ol its Internal surface (when retracted) exposed by means of longitudinal sec¬ 
tion, distal (upper) and proximal (down) extremities, double walls clear al right side: E, foregut removed, rhynchodeal wall sectioned 
longitudinally, introvert reflected, salivary glands seen by transparency F, detail of posterior region of rhynchodeal wall and vestigial 
proboscis opened longitudinally, internal surface exposed Scale bars- 1 mm 


with dorsal wall of haemocoel, embracing also 
rhynchodeal wall (Tig. |9A, B: ml), and another 
muscle in posterior extremity of rhyitchocoel, 
connecting oesophagus to buccal mass (Fig. 19A: 
m3). Proboscis very small, reduced, present only 
as muscular ring around anterior surface ol buc¬ 
cal mass (Fig. 19B-F). Ruccal mass spherical. Pair 
of retractor muscles reduced. Radular sac wan¬ 


ting. Salivary glands divided into two separated 
masses (Fig. I9B-F,), one of them located ante¬ 
riorly and the other posteriorly, connected with 
each other by a narrow duct inserted in oesopha¬ 
gus near posterior salivary gland, where in some 
specimens there is a small elliptical pouch 
(Fig. 19C: ep) (some specimens lack this pouch). 
The exact position of the salivary glands also 
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Fig. 20. — Terebra gemmulata, anatomy; A, anterior region of visceral mass and adjacent region of pallial cavity, ventral view, peri¬ 
cardium and kidney partially dissected; B, penis, ventral view; C, penis, transverse section in its middle region; D. pallial oviduct and 
adjacent areas, ventral view; E. penis, detail ol its distal extremity seen as if transparent. Scale bars 1 mm 

varies among specimens, it can lie more anterior posterior to kidney, immersed in digestive gland, 
or posterior, close to one another, etc. Venom Ducr ro digestive gland single, located in middle, 

gland anti muscular bulb absent. A sketch of ventral region of stomach. Digestive gland of 

foregut structures shown in Figure 7F, Inner sur- about 5.5 whorls posterior to stomach and half a 
faceol buccal mass with several longitudinal low whorl anterior to it (Figs I8D; 20A), beige, 
folds which continue into oesophagus (Fig. 19F). Intestine broad, with thin walls and an almost 
Oesophagus a long, narrow tube, running with smooth internal surface: runs left and ventral to 
some coils to anterior region where ir passes margin ol kidney. Rectum and anus described 
though nerve ting, twists and returns to posterior above. 

(Fig. I'M, 13), this position is maintained by a 

small pair of muscles ml; interior glands no Genital system (Figs 18A, D, E; 20) 
developed; posterior region with internal longi- Male. Testis similar to that of preceding species, 
tudinal iolds until near stomach. Stomach Visceral vas deferens runs close to columella, 

simple, curved (Fig. 18D), located half whorl Prostate thick-walled, conical, broad and short, 
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located in tight region of kidney and not in pal¬ 
lia! cavity (Fig. 20A), except for a short anterior 
portion; visceral vas deferens inserted in middle 
of prostate posterior surface. Pallial vas deferens 
runs along right margin of floor of pallial cavin', 
in its anterior region remaining immersed in 
head tegument. Penis very long, longer than pal¬ 
lial cavitv length (distal region stays twisted) 
(Fig. 18A), flattened (Fig. 20B); narrowing gra¬ 
dually; penis duct very narrow,, nearly straight, 
near left margin of penis (Fig. 20B, on its 
opposite side (right) a differentiable blood sinus 
(Fig. 20C). Penis distal end with a deep concavi¬ 
ty turned to right anti with a small aperture; in 
its centre a rather large papilla in which penis 
duct opens (Fig. 20E). 

Female. Ovary similar in position to testis. 
Visceral oviduct very narrow (Fig. I8D), runing 
close to columella, inserted in pallial oviduct in 
its right posterior extremity; with a small gono- 
pericardlal duct. Albumen gland short, iliitk- 
svalled, white (Fig. 20D), Ingesting gland rather 
triangular, located in left posterior region of pal¬ 
lial oviduct; reecptaculum seminis long, crossing 
limit between albumen and capsule glands, insert¬ 
ing in right margin of pallial oviduct. Capsule 
gland yellow, long — about half of total pallial 
oviduct length, cylindrical, with a central, flat¬ 
tened duct which opens in a small slit at right of 
terminal pouch base in lip of an outstanding ele¬ 
vation (Figs 1ST.; 20D). Terminal pouch broad, 
with a longitudinal furrow turned to left and 
opened; left lip of this aperture much smaller 
than right one; occupies almost half of total leng¬ 
th of pallial gonoduct (Fig. 20D) 


Terebra leptapsis n. sp. 

(Figs 7F; 12B, C; 13F; 14C, G; 21; 22) 

Type material. — Holotype: MZSP 28704. 
Paratypes: I specimen MZSP 28705; 13 shells 
MZSP 28706, all from type locality 

OTHER MATERIAL, — Rio de Janeiro. Brazil, off 
Cabo Frio, RV W BesnarJ, stn 1485, 22"39'S. 
4i°33‘\V, 52 m, 10.III.!‘)7i. 7 shells (MZSP 
19404). — Stn 1483, 23 D 00’S, 42° 10’\X', 64 m, 
IO.III.197l, 3 shells (MZSP 19403). — Off Rio de 
Janeiro, stn 1476, 23°06’S, 42°54’W, 59 m, 
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9.111.1973. 9 shells (MZSP 19402). — I lira Grande, 
or-rer trawl, 50 in, VI.1971, 1 shell (MNRJ 3656). 

Sao Paulo. Brazil, off’ Ubatuba, RV Vch'o/r, stn 26, 
23"30'S, 44“54'W, 42 m, 21.1V.1986, I specimen 
(MZSP 28710); sm 17, 23°34'S, 44‘48’W, 44 m, 
22.1.1986, (MZSP 28709); stn 31, 23"5,3’S, 
45°09‘W, 38 m, 10.VII 1986, I shell (MZSP 
28703). — RV IV. Besuatd, stn 4851, 23*36''S, 
44®46'W, 48 m. I6.XII.1985, 13 shells 

(MZSP 28699), 7 shells (MZSP 28702): 23"36.2'S. 
44"39.5’\V, 50 in. 26.VII.1986, 1 shell (MZSP 
28701). — Off S.inros Bay. 32 m. 14.IV.1969. I shell 
(MZSP 28394). — 23°36'S, 44"46'\V, 48 m, 
16,XII. 1985. I specimen (MZSP 28395). — No loca¬ 
lity, C.onversul-l , NOAS expedition, stn 4594, 
loc. 4511, 30 m, 25.VII1.1977. 1 shell (MZSP 
28700 ). 

Type iocauty. — Brazil, Rio de Janeiro, Campos 
Bay (RV Austrogaroupa). 

Etymology. — The specific epithet refers to the nar¬ 
row reticulate sculpture of the shell, from Greek lc/)tos 
(tenuous) and hapsh (net). 

Distribution. — From Rio de Janeiro to Sao Paulo, 
Brazil. 

Ha It IT AT. — Sandy substrates; from 32 to 64 m 
depth. 

Measurements. — In millimeters, followed by num¬ 
ber of axial and spiral ribs in penultimate whorl: ltolo- 
tvpe, 15.9 X 4.0, 27, 6; paratype MZSP 28705, 
15.7 x 3.7, 27.5. 

Remarks 

1 be holotype and paratypes MZSP 28705, 
28706 were collected at several points of Campos 
Bay, no precise locality or depth was given. Even 
so, they are chosen due to their perfect shells, in 
all other available lots the shells are eroded or 
broken. The single preserved specimen 
(MZSP 28395) had its shell broken for anato¬ 
mical study, 

Diagnosis 

Shell small, with protoconch of two whorls; 
sculptured by narrow axial and spiral ribs, of 
equal prominence, about thirty axial rib in 
penultimate whorl. Tentacles separated from one 
another and with eyes at rip. Forcgut complete, 
with broad, flattened accessory proboscis struc¬ 
ture. Penis long and narrow. 


229 



Simone L. R. L. 


Description 

Shell (Fig. 12B. C; 13F; 14C, G) 

Long, slender, turriform, small (about 15 mm 
high), with up to thirteen convex whorls, pale 
cream, Prntoconch (Fig, 14C) of two whorls, 
convex, smooth: junction with teleoconch clear, 
Sculpture of first teleoeoneh whorls (Figs 12B, 
C; 14G) mainly of narrow, uniform axial ribs, 
each with a subsutural node; gradually spiral ribs 
appear, six to seven on penultimate whorl, with 
about same width as axial ribs; a small node at 
intersection of spital and axial ribs; subsutural 
nodes prominent; about thirty axial ribs on 
penultimate whorl. Aperture simple (Fig. 13F); 
outer lip with cut-edge; inner lip smooth, sig¬ 
moid. Canal short, open, curved. 

Head-foot (Figs 21 B, C; 22A) 

Colour homogeneous clear beige. Head weakly 
differentiated front head-foot axis (Fig. 2IB). 
Tentacles short, dorsovcntrally flattened, tip 
rounded, Well-separated from each other 
(Figs 21B, C; 22A). Eyes rather large, dark, locat¬ 
ed at tentacle tip. Basal, proximal introvert aper¬ 
ture nartow, transverse, anterior and Ventral to 
tentacles. Foot occupying almost half a whorl, 
without divisions; furrow of pedal glands ante¬ 
rior. Columellar muscle of about 1.5 whorls, 
rather thick. Male with penis inserted very post¬ 
eriorly (Fig. 21B). 

Operculum 

Large, Unguiculatc, pale brown, nucleus termi¬ 
nal. Occupying entire shell aperture (Fig. 21B). 

Mantle organs (Fig. 21 A, E) 

Mantle border notched near siphon base and 
some papilla-like digitations to right and left of it. 
Siphon well-developed, long, dear beige, with 
smooth edges. Mantle cavity of about two whorls. 
Osphradiunr. elliptical long, about same length as 
gill; with several filaments; right filaments larger 
and more numerous than left filaments; anterior 
two thitds of osphradium with filaments more 
widely spaced, posterior one third with filaments 
closer, Gill narrow and raiher short, about halt 
length of pallial cavity; anterior end rattier close 
to mantle border, a portion of ctenidial vein with 
length about one third that of remainder of gill, 


without filaments; filaments begin gradually after 
this; each filament triangular, apex nearly central, 
margins almost straight; filaments of anterior half 
of gill more widely spaced than those of posterior 
half; gill posterior end far from pericardium. 
Ctenidial vein narrow and uniform all along its 
length, except, for its broader anterior extremity. A 
proportionally narrow space between gill and rec¬ 
tum. Hypobnmchial gland thin, located in poste¬ 
rior hall of Cavity, at left ol rectum, yellowish. 
Anal gland not differentiable. Pallial spermoduet 
run along right margin of posterior half of pallial 
cavity. Rectum narrow, lying ventral to and left of 
pallial Spermoduet. Anus near anterior extremity 
of pallial Spermoduet; bears no papilla. Anterior 
hall of pallial right margin without interior struc¬ 
tures. 

Circulatory and excretory systems (Fig. 21F) 

Heart of small size, similar in location to those of 
preceding species. Kidney similar to that of 
77 crassireticula, except in having ventral right 
mass (bordering rectum) with transverse folds 
taller than in T. crassireticula. N’ephridial gland 
also similar to that of crassireticula. 
Nephrostome a transverse .slit in middle region of 
membrane between kidney and pallia! cavity. 

Digestive system (Figs 7F; 21D, F; 22A, B) 
Rhynchodeal introvert occupies about one third 
ol remainder of foregut length, cylindrical, thick- 
muscular. walls double (Fig. 22A). Distal aper¬ 
ture of rhynchodeal introvert (rliynchostome) 
wide. Internal rhynchodeal wall very thin, trans¬ 
parent, covers internal surface of anterior half of 
haemocoe! as in preceding species (Fig. 22A, B). 
Accessory proboscis structure long (about one 
third length of total foregut structures), clear 
brown, flattened, hnse broader, gradually tapers 
into a rather rounded tip; connected to rhyncho¬ 
deal wall in middle region ol its left side 
(Fig. 22A, B): no Ligament connecting it with 
internal surface of hacmocncl; internal region 
muscular, outer region glandular. Proboscis coni¬ 
cal, of about same length as rhynchocoel; its" base 
connected by small muscle fibres to rhynchodeal 
wall anil to several pairs of retractor muscles. 
Buccal mass long (Fig. 22B), with internal and 
external organization similar to that described for 
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Fig. 21. — Terebra leptapsis, n. sp.. anatomy; A, pallial organs, ventral-internal view: B, head-loot of male, mantle removed; 
C, same, detail of tentacles region: D. radular tooth; E, pallial cavity roof, transverse section in its middle region; F, last whorls ol vis¬ 
ceral mass, ventral view, kidney and pericardium opened, adjacent region of pallial cavity also shown. Scale bars: 0.5 mm. 


T. cinerea. Rndulj similar to that of T. crassireti- to nerve ring. Muscular bulb elliptical, long 
cula but with clearly longer and more slender (l ig. 22A), section almost triangular. Internal 
teeth (Fig. 21 D). Salivary glands amorphous, surface of buccal mass similar to that of preced- 
their ducts similar to those of preceding species, ing species. A sketch of foregut structures shown 
Venom gland very long, narrow and convolute, in Figure 7F. Oesophagus long and narrow, ilat- 
about one third anterior and two thirds posterior tened, with smooth internal surface. Stomach 
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Fig. 22 — Tertibra leptapsis n. sp.. anatomy; A, head and haemocoel. ventral view, loot and columellar muscle removed, rhyncho 
deal wall partially opened longitudinally, accessory proboscis structure (ap) reflected; B, toregul (posterior extremity) and buccal 
mass, rhynchodeal wall, proboscis, venom gland and oesophagus only shown in their basal region C. penis, ventral view, pad of 
pallial vas delerens also shown; D. oenis. detail ot its d.stal extremity as It a transparent structure. Scale bars: 0.5 mm. 

simple, curved (Fig. 21F), located half- a whorl Genital system (Figs 21A, B, F; 22C, D) 
posterior to kidney, immetseJ in digestive gland. Only male examined, lest is similar to those of 
Duct to digestive gland single, located in middle, preceding species (Fig. 2111. Visceral Vas defe- 
ventral region of stomach. Intestine broad, with tens narrow, almost straight, running ventral to 

thin walls, with an almost smooth internal sur- kidney (Fig. 21F). Prostate thick-walled, narrow 

face, running left and ventral to kidney. Rectum (Fig. 21 A). Pallial vas deferens runs along right 
and anus described above. margin of floor of pallial cavity, in its anterior 
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region staying immersed in head tegument; befo¬ 
re its entrance to penis, vas deferens thicker. 
Penis narrow and long, about same length as pal- 
lial cavity (Pig. 21IV); origin very posterior, far 
from tentacles; about uniform width along its 
length (Fig. 22C). Penis duct very narrow, clearly 
sinuous in its proximal half, running near left 
penis margin. Penis distal end with a concavity 
turned to right (Fig. 22D), in its centre a rather 
large papilla where penis duct opens. 

Discussion 

Shell and soft parts characters of 77 leptapsis arc 
similar to those of 77 crassireticuln, from which 
77 leptapsis differs in having: (1) protoconch with 
one more whorl (two rather than one whorl); 
(2) sculpture more delicate; (3) more axial ribs 
(30 on penultimate whorl in contrast with about 
18 in 77 crassireticuln)', (4) cephalic tentacles far 
apart; (5) notch in mantle border at base of 
siphon; (6) accessory proboscis structure broader, 
shorter and without ligament in its base; 

(7) venom gland with two thirds of its length 
posterior to nerve ring rather than a half, and 

(8) penis narrower and longer. Both differ from 
T. doellojuradoi Carcellcs (1953; 14, fig. 21) 
(Bratcher ik. Ccrnohorsky 1987: 164-166, 
fig. 194a, b) in being longer, more slender, differ¬ 
ently sculptured (see below) and in the absence 
of a columellar callus. Moreover, /.’ doellojuradoi 
lias about 23 axial ribs on the last whorl (accor¬ 
ding to Carcclles 1953 and Bratcher & 
Ccrnohorsky 1987), while 77 Crassireticula has 
fewer than twenty and the axial and spiral ribs 
are broader; 77 leptapsis , in contrast, has almost 
thirty axial ribs and both axial and spiral ribs are 
narrower than those of the other two species. 
The occurrence of 77 doellojuradoi on the 
Brazilian coast is still obscure, in Sao Paulo and 
Rio de Janeiro coasts (the northern limit of its 
range according to Rios' 1994) no specimen ol 
this species was found, although several speci¬ 
mens of I. crassireticuln and 77 leptapsis were 
identified as 77 doellojuradoi. The type locality of 
77 doellojuradoi is Uruguay and it probably 
occurs on the southern Brazilian coast, hut a 
more precise definition ol its geographic distri¬ 
bution depends on further studies. 


Terebra taurina (Lightfoot, 1786) 

(Figs 6F, G; 7C; 8G; 13D; 14A; 23; 24) 

Synonymy — cf. Matthews et al. (1975; 87) and 
Bratcher & Ccrnohorsky (1987: 128). 

Others: Terebra taurina - Rios 1985: 130 (fig. 589). - 
1994: ISO (fig. 840). 

Matkriai EXAMINED. — Bahia. Brazil, Salvador, Baia 
de Todos os Santos, 2 m, 11.1997, B. Albuquerque 
coll., I 6 (MZ.SP287I I). 

Rio de Janeiro. Brazil, Raimis dc Sao Tome, RV 
Muriae March , IX. 1994, 2 6 6 , 2 9 9 (IBU- 
FRJ 8765). 

Distribution. — From Florida, USA, to Santa 
Catarina, Brazil, 

HABITAT. — Infratidal, sandy or sandy mud sub¬ 
strates. 

Description 
Shell (Fig. 14 A) 

Adequate description found in Matthews el al. 
1975; 87-90 (figs 1-6); Bratcher & Cernohorsky 
1987; 128 (fig. I42a-d; pi. B, fig. 8). It is notable 
for the presence of a well-developed columellar 
fold (Fig. 13D) at the level of the inner lip. 

Head-foot (Figs 2.5A, B, C; 24A) 

Colour homogeneous clear brown. Head immers¬ 
ed (Fig. 23A). Tentacles moderately developed, 
dorso-veiurally flattened, tip rounded, broad 
(Figs 23B, C; 24A), Eyes dark, located at tip of 
tentacles, Basal, proximal introvert aperture a 
broad slit just ventral to tentacles. Foot long, a 
little mote than half a whorl. Furrow of pedal 
gland anterior, Columellar muscle of about two 
whorls, thick, with an obvious central-running 
furrow due to shell columellar fold. 

Operculum (Fig. 23AJ 

Unguiculate, pale brown, rather thick, nucleus 
terminal. Occupying entire shell aperture 
(Fig, 23A). 

Mantle organs (Fig. 23D-FJ 
Mantle border simple, not pigmented. Siphon 
well-developed, pale cream, borders smooth. 
Mantle cavity very deep, extending about 
2.5 whorls. Osphradium bipeednate, elliptical, 
long, about one third of gill length; with several, 
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Fig 23. — Torebra taurina. anatomy A. head loot, mantle removed B, same, detail ot head, dorsal view, foot partially removed: 
C, same, ventral view: D. paltial cavity root transverse section ot its middle region E, •’ pallial organs, ventral-internal view, with two 
details ot transverse section of indicated level ot prostate- F a whorl posterior and a whorl anterior to posterior extremity ot pallial 
cavity, ventral view, digestive gland adjacent to stomach removed, distal region ot oosoDhagus opened longitudinally with its internal 
surface (with septa) exposed. Kidney and pericardium partially opened: G. ventral region of stomach opened longitudinally. Scale 
bars A-D 1 nim; E-G, 2 mm. 

uniform filaments on both sides ofospltradi.il two thuds of pallial cavity length; anterior end 
ganglion; right filaments obviously larger than near mantle border consisting only of ctenidial 
left filaments and with an angled projection vein, in form of a small septum; filaments begin 
covering ctenidial vein; each filament with smooth gradually at some distance from anterior end; 
surface (not scalloped). Gill narrow, long, about each filament triangular, apex nearly central; gill 
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Fig. 24. — Terebra taurina, anatomy: A. head and haemocoel. ventral view, foot and colurnellar muscle removed: B, foregut remo¬ 
ved, rhynchodeal wall opened longitudinally; C, detail of posterior extremity ot foregut and buccal mass, base of proboscis and rhyn- 
chodeal wall opened longitudinally: D. penis, dorsal view. Scale bars'. A, B, 2 mm. C D, 1 mm. 


posterior end very far from pericardium, with 
about one third of posterior region of pallial 
cavity free from gill. Ctenidial vein narrow anil 
uniform all along irs length, except lor its broad¬ 
er anterior extremity; a very long portion 
without gill filaments in its posterior third. A 
proportionally broad space between gill and rec¬ 
tum. Hypobranehial gland thin? small, transpa 
rent, located in posterior half of cavity, at left of 

ZOOSYSTEMA * 1999 • 21 (2) 


rectum. Anal gland absent. Pallial gonoducts run 
along right margin of posterior half of pallial 
cavity parily connected to pallial floor. Rectum 
narrow, lying at left of pallial gonoducts, its ante¬ 
rior tegion separated from gonoduct, attached to 
mantle (without septum). Anus located posterior 
to anterior third of pallial cavity. Anal papilla 
present. Anterior third of pallial right margin 
without interior structures. 


235 




Simone L. R. L. 


Circulatory and excretory systems (Fig. 23F) 

Heart similar to those of preceding species. 
Kidney of more than half a whorl, flattened, 
located in right region of posterior limit ofpallial 
cavity. Kidney with two thin glandular masses, 
separated by broad chamber. Dorsal glandular 
mass thin, white, bearing a mosaic of irregular 
acini, dearly thicker in anterior legion. Ventral 
glandular mass v'erv thin, bordering rectum, 
semi-transparent, bearing several, uniform trans¬ 
verse folds. Ncphridial gland narrow, white, rri 
angular in section, transversely folded, borders 
dorsal margin of membrane between kidney and 
pericardial chambers. Nephrostome a transverse 
slit in middle-right region of membrane between 
kidney and pallia! cavity. 

Digest!iv system (Figs 6F, G; 8G; 23F, G; 24A-G) 
Rhynchodcal introvert narrow and rather short 
(Fig. 24A, 13). Distal aperture of rhynchodcal 
introvert (i hynchostome) a small transverse slit, 
preceded by a thin sphincter. Internal rhyncho- 
deal wall very thin, transparent, covers internal 
surface of anterior half ol haemocoel (Fig. 24A, 
G), connected to it by Small muscle fibres mainly 
located in area from near rhynchostomc to 
middle region. Proboscis conical, obviously 
shorter than rhynchocoel, its base connected by 
small muscle fibres and several pairs of small 
retractor muscles to rhynchodcal wall. Buccal 
mass spherical, with a long, broad buccal tube 
(Fig. 24C), with organization similar to that of 
H. cinerea , including gripping of tooth. Retractor 
muscles also inserr in lateral surface of buccal 
mass. Radiilar sac short, curved, with several 
radular teeth, opens sub-tcrminally in ventral- 
middle region of buccal mass. Each 
radular tooth (Fig 6F, G) curved, hollow, length 
about 900 pm; base barbed, sinuous; basal region 
narrower, concave; middle region broad, nearly 
cylindrical, section circular (but not altogether 
lused); apical region sharply tapered, with a 
sinuous barb edging a long, narrow aperture. 
Salivary glands a pair ol amorphous, white 
masses connected to each other; their ducts 
contour the oesophagus and insert in anterior 
and posterior legion of base of radular sac aper¬ 
ture. Venom gland long and convolute, about 
two thirds anterior and one third posterior to 


nerve ring (Fig. 24B); inserts in buccal mass close 
to and at left of radular sac aperture (Fig. 24C); 
no changes of glandular tissue along its length. 
Pair of accessory salivary glands long, flattened, 
inserted in buccal mass close to each other in 
region just anterior to insertion of radular sac 
(1 ig. 24C . as); their ducts fuse after a short dis¬ 
tance and run in outer buccal tube wall, opening 
in its anterior region. Muscular bulb rather long, 
elliptical, with broader proximal region and 
sharp distal exrremicy (Fig. 24A, B); two layers of 
muscular tissue, internal layer about half thick¬ 
ness of outer layer (Fig, 8G). Internal surface of 
buccal mass similar to that of H. cinerea. 
Oesophagus a long, narrow tube with smooth 
internal surface; in distal region, preceding sto¬ 
mach, six to seven transverse, shallow septa 
(Fig. 23F). Stomach similar to those of preceding 
species (Fig. 23F); internal surface with longitu¬ 
dinal folds in proximal region, and a single longi¬ 
tudinal fold in distal region, having several 
secondary transverse folds inserted along side, 
uniformly spaced (Fig. 23G). Duct ro digestive 
gland single, located in middle, ventral region of 
stomach. Digestive gland of about 4.5 whorls 
posterior to stomach, beige, Intestine narrow, 
with thin walls, internal surface almost smooth; 
runs left and ventral to margin of kidney 
(Fig. 23F). Rectum and anus described above. 

Genital, system (Figs 23A, E, F; 24A, D) 

Male. Testis in columellar side of visceral mass, 
narrows gradually anterior to stomach (Fig, '23F). 
Visceral .spermoduct a continuation of testis, very 
narrow, runs ventrally, close to columella, bet¬ 
ween reerttm and kidney. Pallial spermoduct runs 
along right margin ofpallial cavity floor. Prostate 
only developed at some distance from posterior 
limit of pallial cavity, spermoduct is inserted in it 
subterminally (Fig. 2.3E, F). Penis long (Figs23A; 
24A), dorso-ventrally flattened, twisted; penis 
duct coiled in proximal region, very narrow, run¬ 
ning near left margin of penis (Fig. 24D). Penis- 
distal end rounded, simple, without papilla nor 
chambers; penis duct opens in tip. 

Female. No female examined had well-preserved 
posterior genital structures; it was possible to 
note only a well developed terminal pouch just 
posterior to anus. 
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Terebra spirosulcata 
Simone & 1'. M. Costa, n. sp. 

(Figs IE, F; 3H; 6H, I; 7E; 8D, E; 13C; 25; 26) 

Terebra doeltojuradoi (?) - Matthews ft til. 1975: 97 
(figs 25-28) (not Careellcs 1953). 

Terebra brasiliensis — Bratcher &' Cerncihorslcy 1987: 
160 (figs 186c, d) (parr.) (not Smith 1873). 

TYPES MA3LRIAL, — Rio dc Janeiro. Holotype: 
MNRJ 3657 (from type locality). 

Paratypes: off Caho Frio, 60 m, X J993, 1 shell 
(MORG 32755). — Off Cabo dc Sao Tomtf, RV 
VP. Besnard, stn IV, 22"06'S. 4I°04’W, 16 m, 

11.11.1969, 1 shell (MZSI 1 19596).—Stn III. 
22" 10.5’S. 4r59‘0"W. 30 m, 2 shells (MZSI’ 
25210). — Type locality I shell, (MNR| 7570). — 
Off Cagarras Island, 30-40 m, XI.1971, I shall 
(MNRJ 3655), 2 shells (MNRJ 7571), 1 shell 


(MORG 39001), I shell (MORG 39002). — Off 
Itaipii. Niteroi. 18 ni (on sand); I shell (MORG 
39000), 1 shell (MORG 22001). — Off Rio cfe 
Janeiro, 55 m (on sand), I shell (MORG 39003), 
40-50 m, 1 shell (JBUFRJ 8918).— Off Juaung.i, 
40-50 ni. 2 sheik (MORG 39005). — IIha Grande, 
RV IP. Besnard, stn 350, 111.1969, 1 shell (MZSP 
25212). — Enseada Lopes Meiules, RV I: mi ha, 
stn 262-263, 20.VJ).1966. I shell (MZSP 25206). — 
Angra tins Reis, RV VP. Bernard coll., sin 352, 19 m, 

16.111.1969. 1 6. I ? (MZSP 25211); stn 349, 

111.1969. 1 S (MZSP 25213). — Same locality. RV 
F.mtlia, stn 248. 29 in, 17.VII.1966, 1 shell 
(MZSP 25205); stn 142c, 10 m. 19.VI.1967. 1 shell 
(MZSP 25198): stn 266c, 22.5 m. 17.VI.1967, 
1 shell (MZSP 28708): stn 172, 8.VII.1966, I shell 
(MZSP 25202); stn 173, 20.5 ni, 22.V11.1966, I shell 
(MZSP 25201); stn. 266. 22.5 in. 20.V1I.1966, 
1 shell (MZSP 25207); stn 292, 25 m, 30.V11.1966, 

I shell (MZSP 25209); stn 289, 42 m, 30.VII.1966, 



Fig. 25. — Terebra spirosulcata n. sp . anatomy: A, 6 head-foot. mantle lemcved: B. pallial organs, ventral-internal view: C. detail of 
A in tentacle region D. pailial cavity roof, transverse section of us middle region; E last wi’orl of visceral mass and posterior part of 
pallial cavity ventral view, part of oigestive gland adjacent to stomach removeo kidney ana pericardium opened, internal structuies 
exposed. Scale ba-s - A. 1 mm, B-E 0.5 mm. 
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1 shell (MZSP 25208); stn 176,30.4 m, 26.VII.1966, 

2 shells (MZSP 25203); stn 236, 16.2 m, 
12.VII.I966,1 shell (MZSP 25204). 

Sao Paulo. Paratypes: Ubaruba, Lagoa Beach; 5 shells 
(MZSP 28707). 

Santa Catarina. Paratypes: Campeche Island, in 
beach, 11.1985, 1 shell (MORG 39004). 

Type LOCALITY. Brazil, Rio de Janeiro, ofi llha do 
Pai, 30-40 m depth (sandy). 

Distribution. — 1 rum Rio de Janeiro to Santa 
Catarina, Brazil. 

HABITAT. — From 10 to 60 m depth, sandy sub¬ 
strates. 

MEASUREMENTS. — In millimeters. Holotype 
MNR| 3657: 26,2 x 6.4. Paratypes MNRJ 7570, 

24.6 x 5.7; MNRJ 3655, 26.9 x 6.6; MNRJ 7571, 
29.4 X 7.0, 18.8 x 4.6; MORG 3900(1, 26.8 x 6.0; 
MORG 39003, 23.1 x 5.8; MORG 22001, 

20.7 x 4.4; MORG 32744, 24.0 x 6.5; 
MORG 39001, 11.1 X .3.0; IBIJFRJ 8918, 
23.0 x 5.9. 


Remarks 

This species was simultaneously discovered by 
Paulo Marcio Costa, Universidnde Federal do 
Rio tie Janeiro. For this reason, he is included as 
one of the authors herein. 

Diagnosis 

SE Brazilian deep-water species with medium¬ 
sized shell. Sculptured with low axial undulations 
and narrow spiral furrows. Larger specimens with 
last whorl outsrandingly large. Foregut with 
complete venom apparatus and a very long intro¬ 
vert. 

Description 
Shell( Fig. IK, F) 

Long, slender, turriform, of medium size (about 
40 mm high), up to fifteen almost flat to convex 
whorls, white cream, some specimens with 
brown axial blotches. T'rotoconch ol 2.5 whorls, 
convex, Smooth. Teleocondi glossy, sculptured 
mainly by very shallow axial ribs, almost undula¬ 
tions (Fig. 13C), Uniformly spaced, about 23 on 
penultimate whorl more prominent near upper 
suture; -about eight spiral lurrows on anterior 
(lower) two thirds of each whorl, rather equally 


SpaCed, except the upper ones, which may be 
closer to one another than the lower ones. In lar¬ 
ger specimens last whorl very large in relation to 
preceding whorls (Fig. IE, F). Aperture simple, 
large; outer lip with cut edge; inner lip smooth, 
sigmoid. Canal short, open, curved. 

Head-foot (Figs 25A, C; 26A) 

Colour homogeneous cream. Head weakly diffe¬ 
rent iared from head-foot axis (Fig. 25A). 
Tentacles moderately developed, dorso-ventrally 
flattened, tip rounded, broad (Figs 25A, C; 
26A). Lyes dark, located at tip of tentacles. Basal, 
proximal introvert aperture rather broad, trans¬ 
verse, anterior and ventral to tentacles. Foot of 
about half a whorl, without clear divisions; sole 
with folded borders. Furrow of pedal gland ante¬ 
rior. Columellar muscle ol about 1.5 whorl, 
thick. 

Operculum (Figs 3H; 25A) 

Unguiculare, pale brown, nucleus terminal 
(Fig. 3H). Occupying entire shell aperture 
(Fig. 25A). 

Mantle organs (Fig. 25B, D) 

Mantle border simple, nut pigmented. Siphon 
well-developed, pale cream in colour, borders 
smooth. Mantle cavity ol about two whorls. 
Osphradium hipcctinatc, elliptical, long, about 
hall ol gill length; with several uniform filaments 
on both sides ol osphradial ganglion; right fila¬ 
ments obviously larger than left filaments; each 
filament with smooth Surface (not scalloped). 
Gill narrow and long, about eight tenths of pal- 
lial cavity length; anterior end rather lar from 
mantle border; with only ctenidiai vein present, 
in front of a small septum; filaments begin gra¬ 
dually ar some distance front anterior end; each 
filament triangular, apex located at right; gill 
posterior end lar from pericardium, Ctenidiai 
vein narrow and uniform all along its length, 
except for its broader anterior extremity. A pro¬ 
portionally broad space between gill and rectum. 
Hypobratichi.il gland thin, small, located in post¬ 
erior halt of cavity, at left of rectum, pale cream. 
Anal gland with several slender, irregular acini 
immersed in right margin of hypobranchial 
gland close to rectum (Fig. 25B), purple; post- 
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Fig. 26. — Terebra spirosulcata n. sp., anatomy, A, head and haemocoel, ventral view, foot and colurnellar muscle removed, rhyn- 
chodeal wall partially oponod with introvert reflected outside; B detail ol posterior extremity of rhynchodeum and buccal mass, ven¬ 
tral view: C. penis dorsal View; D. same, detail of its distal extremity as a transparent structure; E. pallia! oviduct (posterior extremity 
damaged) and adjacent region sf pallial cavity, ventral view. Scale bars. 0.5 mm. 


erior acini longitudinally disposed. Pallial gone- in female gonoduct separates from pallial oviduct 
ducts run along right margin of posterior half of alter capsule gland, runs in tip of a small septum 
pallial cavity, partly connected to pallial floor. (Fig. 26E: re), far irom terminal pouch. Anus far 
Rectum narrow, lying to left of pallial gonoducts; from anterior extremity of pallial oviduct in 
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females or prostate in males; sessile, without 
papilla; located in about middle region of pallia! 
cavity. Anterior half of pallia! right margin 
without interior structures. 

Circulatory and excretory systems (Fig. 25F.) 

Heart similar to those of preceding species. 
Kidney of almost hall a whorl, flattened, located 
in right region of posterior limit of patlial cavity. 
Kidney with two thin glandular masses, separa¬ 
ted by broad, high chamber. Dorsal glandular 
mass thin, white, bearing a mosaic ol irregular 
acini, obviously thicker in anterior region. 
Ventral glandular mass very thin, bordering rec¬ 
tum, semi-transparent, bears several, uniform 
transverse folds. Nephridial gland narrow, white, 
ttiangular in section, bordering dorsal margin of 
membrane between kidney and pericardial 
chambers. Nephrostotne a transverse slit in mid¬ 
right region of membrane between kidney and 
pallial cavity. 

Digestive system 

(Figs 6H, I; 7E; 8D, E; 25E; 26A, B) 
Rhynchodeal introvert narrow and very long, 
about double length of rhynchodeal cavity 
length, coiled within rhynchodeal cavity, cylin¬ 
drical (Fig. 26A), with thick muscular walls. 
Distal aperture of rhynchodeal introvert (rhyn- 
chostome) a small transverse $lit; a thin sphincter 
preceding it. Internal rhynchodeal wall very thin, 
transparent, covering internal surface of anterior 
half of haemococl (Fig. 26A, B), connected to it 
by small muscle fibres mainly located near rhyn- 
chostomc. Proboscis conical, narrow distally, of 
about same length as rhynchocoel, its base 
connected by small muscle fibres in rhynchodeal 
wall and by retractor muscle; proboscis wall 
rather thin. Buccal mass spherical (Fig. 26B), 
with a long and broad buccal tube, double- 
walled, with organization similar ro that of 
H. cinerea. Pair of retractor muscles also inserts 
in buccal mass lateral surface. Radular sac rather 
short, curved, with several radular teeth, opens 
sub-terminally in mid-ventral region of buccal 
mass. Radula of about twenty teeth, each tooth 
(Fig. 6H. 1) hollow, broad, about 450 pm in 
length, section almost circular (but not alto¬ 
gether fused), base barbed, surface irregular (with 


rather uniform, scale-like proximal half), nar¬ 
rows at tip; rip harpoon-like, with a Harrow aper¬ 
ture. Salivary glands a pair of amorphous, white 
masses connected to each other; their ducts 
contour oesophagus and insert in anterior and 
posterior side of base of radular sac aperture. 
Venom gland very long and convolute 
(Fig. 26A), about half anterior and half posterior 
to nerve ring; proximal half of venom gland 
(Fig. 8D) broader and more flaccid than distal 
half, with thin glandular walls; distal halt has 
thick glandular walls and a very narrow duct 
(Fig. 8E); inserts in buccal mass close to and to 
left of radular sac aperture. Muscular bulb rather 
long, elliptical with broader proximal region; 
two muscular layers, internal layer thinner than 
halt thickness of outer layer. A .sketch of foregut 
structures shown in figure 7E, Internal surface of 
buccal mass similar to that of H, cinerea. 
Oesophagus long and narrow, with smooth inter¬ 
nal sui face. Stomach similar to those of prece¬ 
ding species (Fig. 25E), Duct to digestive gland 
single, located In mid-ventral region of stomach. 
Digestive gland of about 4.5 whorls posterior to 
stomach, beige. Intestine narrow, with thin walls, 
internal surface almost smooth; runs left and 
ventral to margin of kidney (Fig. 25E). Rectum 
and anus described above. 

Genital system (Figs 25 A, E; 26C-E) 

Male. Testis in columcllar side of visceral mass, 
sinuous, narrowing gradually anterior to stomach 
(Eig. 25E), iridescent white in this region. 
Visceral spermoduet appears as continuation of 
testis, very narrow, runs ventrally between rec¬ 
tum and kidney (Fig 25H). Pallial spermoduet 
runs along right margin of pallial cavity floor 
(Eig. 25A), without development of clear pros¬ 
tate tissue. Penis very long, cylindrical, coiled 
(Fig. 25A); penis duct simple, very narrow, runs 
near left margin of penis (Eig. 26C). Penis distal 
end with a concavity turned to tight (Eig. 26D), 
in its centre a large, broad papilla in which penis 
duct opens. Penis papilla about in centre of penis 
tip concavity. 

Female. Posterior region of pallial oviduct not 
seen in derail in Figure 2(iE. Albumen gland 
short, of same width as capsule gland, from 
which ir is difficult to separate. Capsule gland 


240 


ZOOSYSTEMA • IMS • 21 (2) 



Comparative morphology of Brazilian Terebndae 


long, broad, almost cylindrical, its glandular tis¬ 
sue suddenly finishes, leaving a small anterior 
hollow chamber; a narrow duct runs from this 
chamber anteriorly. Capsule gland aperture 
small, in posterior region of terminal pouch, tur¬ 
ned to columella. Terminal pouch about half of 
capsule gland length and separated from gland 
by a narrow region; middle region broad, with a 
broad, longitudinal, shallow aperture. 

Discussion 

The shell of /.' spirosulcata specimens resemble 
that of 7. brasiliensis , differing mainly by its lar¬ 
ger size and by its narrow Spiral furrows. These 
differences were noted by Bratcher &i 
Cernoholsky (1987) who regarded them only as 
variation and growth effect. On the basis of soft 
part characters, however, no doubts persist of 
their specific separation. T. spirosulcata differs 
from T. brasiliensis mainly in having; 0 ) cephalic 
teniaclcs closer; (2) a complete proboscis (while 
in 'll brasiliensis it is vestigial); (3) a complete 
venom apparatus (while 71 brasiliensis has lost it); 

(4) absence of accessory proboscis structure; 

(5) penis longer, and (6) terminal pouch of 
females widely open. Matthews et al. (1975) also 
commented on and figured this species, calling it 
a probable variation of T doellojuradoi. 


Terebra sterignia n, sp. 

(Figs 12D; 13G; 14D, H) 

Type MATERIAL. — Holotype: MNHN. Paratypes: 
1 shell, MN! IN; 1 shell, MZSP 28727. All these from 
type locality. 

TYPE LOCALITY. — Brazil, lispirito Santo, off 
Regencia, 19"34’S. 38”55'W. 340-360 m (RV 
Marion-Dufresne , MD55. stn CB92„ V.1987). 

ETYMOLOGY. The specific epichet refers to the shell 
sculpture, which is mainly axial ribs, from Greek ste- 
rigma (poles). 

Distribution. — Known only from the type locality. 

MEASUREMENTS. —III millimeters, followed by num¬ 
ber of axial ribs and spiral nodes m penultimate 
whorl; holotype; 16.5 X 3 9, 25, 8; paratype: 16.7 
(broken) X 4.1,25. 8. 


Diagnosis 

SE Brazilian deep-water species with medium- 
sized shell. Sculptured with many prominent 
axial ridges 

Remarks 

Shell (Fig. 12D) long, slender, turriform, of 
medium size (about 20 mm high), up to 14 
whorls, homogeneous clear brown. Protoconch 
(Fig 14D) of two whorls, convex, smooth; junc¬ 
tion with releoconch obvious. Telcoconch sculp¬ 
ture Iirate (Figs 12D; I4H), of many axial, 
otthodine ribs, uniformly spaced and close to 
one another, about 25 on penultimate whorl; 
spiral sculpture absent or only indicated by suc¬ 
cessive small, shallow nodes on axial ribs (about 
eight on penultimate whorl); a shallow subsutu- 
ral furrow. Aperture simple (Fig. 13G); outer lip 
with cut-edge; internal lip sigmoid, smooth. 
Canal short, open, curved. 

Discussion 

This species was first discovered by Dr. Bonchet 
(MNF1N) and the specimens were kindly sent to 
be included in this study. II sterigma differs from 
71 doellojuradoi, T. trassi reticula and T. leptapsis 
by the absence of well-developed spiral ribs, by 
the broader shell, and, particularly front 71 crassi¬ 
reticula, by the number of protoconch whorls 
(two rather than one). 


DISCUSSION 

The present discussion includes comparisons of 
the morphological characters of the species des¬ 
cribed here and also comparisons with other 
closer (conoidcans) and more remote gastropods. 
The arguments presented are based on literature 
data and also on self-observed species fe.g., 
Cerithioidea, Uttorina jlava , Flydrobioidca 
(Simone & Moracchioli 1994; Simone 1995a), 
tonnids (Simone 1995b), several muricoideans 
such as Bucctnatwps sp. (Simone 1996), Thala 
crassa (Simone \995c),AHStromitra sp. (Turner & 
Simone 1998), some papers still in press]. Other 
self-observed con old cans arc the tilrrid 
Cochlespira sp. (papers in press) and the conid 
Conus bertarollae Costa & Simone, 1997. This 
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discussion excludes those made by Taylor, 
Kantor tk Sysoev (1993), except it there is any 
interesting comment. That paper is recommend¬ 
ed as a complement to this discussion. 

Shell 

The elongated, multispiral form of the tcrehrid 
shell is a long-known character of the family. 
T. brasiliensis , however, presents a form of adulr 
shell similar to other species when they are 
immature, i.e., with proportionally tew whorls 
and a large protoconch, combined with mature 
genital organs. Thus the term “paedomorphic” 
(i.e., young form) appears appropiate ro define 
this character of T. brasiliensis. 

Unlike the other terebrids, T. tanrina possesses a 
well-developed, tall fold running down the entire 
middle region of the columella (Fig. 13D), evi¬ 
dent until near the internal lip. 

The number of protoconch whorls appears to be 
in general one whorl, In the present analysis the 
only species seen with more than one whorl was 
T. crassireticula. 

Head-foot 

The foor of //. cinerea combined interestingly a 
large foot size (more than half a whorl in length), 
with a reduced operculum. The larger size of the 
H. cinerea toot is possibly an adaptation to the 
high-cncrgy envitonment it lives in, 

All terebrids have a considerable reduction of the 
tentacles, In some .species they can only be seen 
by means of a microscope. The eye position, on 
the other hand, appears to divide the terebrids 
into two groups: the Hnstula .species which have 
the eyes located in rite renracle bases, and the 
Terebra species which have the eyes in the tips 
of the tenracles (except for T. gemmulata wirh 
reduced eyes). H, bacillus (cf. Taylor & Miller 
1990) also has basally placed eyes. 

PALLIAL ORGAN'S 

As in most oilier gastropods, the siphon of the 
terebrids has smooth margins, hut II. diiemi has 
a series of papillae on the siphon border. Of the 
examined species, II. cinerea is the only one 
constantly exposed to intertidal waves. The 
papillae on the siphon border may he an adapta¬ 
tion ro avoid sand pollution in rhe pallia! cavity 


(Fig, 2B). Fills adaptation is unnecessary in the 
other deeper water species. On the other hand, 
H. bastata has a pair of basal projections on the 
siphon (Fig. 9B), resembling those of the 
Vo I it tidac (Mu rico i dea). 

Flic osphradium is always well-developed in 
these predatory animals. In some species, it is 
even larger (in area) than the gill (e.g., T. trassire - 
liatln, T. kp tap sis) or presents scalloped leaflets 
(e,g., H. cinerea , if bastata). Reduction of the 
left filaments, found in /, ernssi rain/la. T. lef> tap- 
sis and T. brasiliensis. is normally associated with 
size reduction as, e.g., in Columbellidae (Muri- 
coidea) (pers. obs.). These terebrid species are of 
small size. 

The gill anterior extremity of the examined tere- 
brids (except 7.' crassircticubi) is raised, septum¬ 
like, and the gill filaments begin after a short 
distance, The presence of this small septum pre¬ 
ceding the gill filaments appears to be a modifi¬ 
cation of .the crenidtal vein, but more derailed 
study is necessary to confirm that. I fowever, the 
absence of this character in other families exa¬ 
mined (even conoideans) indicates it may be 
another character limited to terebrids. 

The long, digitifbrm glandular acini, of conspi¬ 
cuous purple colour, found in the right region of 
the pallial cavity is here called the anal gland, fol¬ 
lowing the terminology o( Marcus & Marcus 
(1960). Further research, however, appears neces¬ 
sary to determine Its homology with the anal 
gland of the Muricidae. The terebrid anal gland 
appears to he a specialized region of the hypo- 
branchial gland, rather than a structure associated 
with tlte anus, from which it is distantly separa¬ 
ted in some species. Also, it is lacking in T. crassi- 
reticula , T. kptapsis, T. brasiliensis and T. taunna. 

In females of T. erassireticula and T. spirosulcata, 
the end region of the rectum lies on an enigmatic 
septntn, instead of directly connected to the 
mantle surface. This character is absent in males 
o( the same species, anti deserves investigation in 
immature females. 

Kidney 

Except for T brasiliensis. all examined terebrids 
have a kidney comprising a broad chamber limi¬ 
ted by two lobes, one lobe seprate, attached to 
the rectum and the other flattened and dorsal. 
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An almost solid kidney (without large internal 
hollow chamber) appears to be more primitive, 
however some doubts exist with respect to the 
typical kidney of conoidcans. 

Digestive syst em 

1 ‘he rhynchodcal wall ill conoideans can be mus¬ 
cular or membranous. In the turrid Cochlespira 
and some Qassispinnae (Kantor et al. 1997) it is 
of the first type. Muscle fibres present in the 
rhynchodcal wall indicate some degree of 
contractile function. This state is not found 
among tetebrids, of which the internal rhyncho¬ 
dcal wall is practically only a membrane, howe¬ 
ver, several other conoideans show this condition 
(Taylor et til. 1993). The tcrcbtid rhynchodcal 
wall still has a thin layer of muscular fibres in the 
region near the retractor muscle of the proboscis 
(Fig. 8A). 

The proboscis of the conoideans, called an 
intraembolic proboscis, has been regarded as an 
independent acquisition from those of other gas¬ 
tropods, particularly from other caenogastropods 
(Kantor 1990). On the other hand, recent papers 
on gastropod phylogeny show the conoideans as 
the last clade of the caenogastropods, with rela¬ 
tionships with at least two clades of plcurembolic 
proboscidiferous animals such as mutico ideal is 
and canccllarioideans (Ponder &' Lindberg 1996, 
1997; Kantor 1996). With these data in mind, it 
is already possible-to construct a relationship bet¬ 
ween the pleuremholic proboscis and the conoi- 
dcan intraembolic one. 

Furthermore, observing the structures of a com¬ 
plete foregut extracted from the examined spe¬ 
cies, mote similarities with the plcurembolic 
proboscis appear. The rhynchodeal wall is a dis¬ 
tinct membrane, connecred with the internal 
surface ol the haemocoel by several small muscle 
fibres, which vary in number according to species 
and to specimens; these small muscle fibres are in 
general more concentrated anteriorly, close to the 
rhynchostomc. These muscles are easily cut in 
dissections and then the rhynchodeal wall 
becomes a lree structure connected only by the 
rhynchostomc. The rhynchodeal wall is conti¬ 
nuous with the proboscis, i.c., the proboscis is 
not inserted in the haemocoel internal wall. T he 
transition from the rhynchodeal wall to the pro¬ 


boscis is noted by a sudden ot Sometimes gradual 
increase ol the wall muscular tissue. ! lie small 
muscle fibres which connect the rhynchodeal 
wall to rhe internal surface of the haemocoel are 
also generally concentrated at the transition from 
rhynchodeal wall to proboscis, forming a muscu¬ 
lar ring as a base for these structures to work. 
From the internal surface of the proboscis, gene¬ 
rally a pair of proboscis retracror muscles inserts, 
runs towards the posterior, crosses between the 
rhynchodeal wall-proboscis transition and the 
buccal mass, and connects in the lateral and ven¬ 
tral regions of the internal surface of the haerno- 
coel just posterior to the buccal mass level. 

The group of structures that compose the 
intraembolic proboscis (rhynchodeal wall, pro¬ 
boscis and its pair of retractor muscles) closely 
resembles the whole plcurembolic proboscis, 
from which it differs only by lacking muscular 
tissue in its outer wall (rhynchodeal wall) and by 
the short retractor muscles, With these argu¬ 
ments it is possible to offer another scenario for 
the evolution of the conoidcan proboscis (see 
also comments on buccal mass and tube below); 
the conoidcan ancestor was a plcurembolic pro¬ 
boscidiferous neogastropod; it lost the muscular 
tissue of the outer surface of irs proboscis and 
shortened its retractor muscles, becoming the 
main ptotractiblc structure of the buccal mass 
pan of rhe proboscis, and also acquiring a per¬ 
manent rhynchodeal cavity where the prey was 
partly or wholly brought for initial digestion. In 
other words, the conoidcan proboscis may be 
homologous to the buccal mass part of the pleu- 
rembolic proboscis (protracrible) and the conoi- 
dean rhynchodeal wall is homologous to 
remaining regions of the plcurembolic proboscis 
(no longer protractible). These arguments ate 
also corroborated by finds of muscular tissue in 
the rhynchodeal wall, mainly in its anterior 
extremity (close to rhe rhynchostomc) and in its 
posterior extremiry (close to retractor muscles) of 
examined tetebrids. Moreover, Cochlespira still 
has the rhynchodeal wall entirely muscular 
(Simone in press-a), as well as some Ctnssi- 
spirinae (Kantot ct a!. 1997). 

Parallel to conoidean proboscis evolution was 
that of the buccal mass and buccal tube. I he 
buccal mass of examined species and most conoi- 
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deans (Taylor et id. 1993) is retained in tire pro¬ 
boscis base even during protraction. This capaci¬ 
ty is possible due the elongation ol the buccal 
rube, which connects the buccal mass at the base 
of the proboscis with its rip. In observed tere- 
brids and in Coma bertarollnt\ the buccal tube is 
not only long, but also double-walled. Its outer 
wall is in general thicker and muscular, Its inter¬ 
nal wall is in general thin and with a gland-ul.tr 
mucous epithelium, continuous with that ol the 
buccal mass. It is possible that both walls of the 
buccal tube arc connected to each other, and 
their separation is an artifact of the fixation; no 
living specimen was, however, dissected for 
confirmation, 

A scarcely muscular rhynchodeal wall, the pro¬ 
boscis (or buccal mass part of the proboscis) as 
the main protr.tctible structure, and the buccal 
mass situated in the proboscis base, connected 
with its tip by a long buccal tube, are nor charac¬ 
ters exclusive to the conoideans. At least, two 
muricoidean tax.i developed convergent!)' a very 
similar proboscis-buccal mass complex, such as 
the olivid Amaldu (Kanror 1991) and the costel- 
lariid Amtmnitm (Turner 6c Simone in press), 
The rhynchodeal introvert is a specialized tube of 
the anterior extremity of the foregut, insetted in 
the rhynchostomal region of the rhynchodetim, 
and can be retracted within it completely. 
Although double-walled, one wall does not glide 
over the other during protraction, instead the 
entire wall is evagjned and protracted, as a 
whole. This is observed in several specimens pre¬ 
served with the introvert only partially protrac¬ 
ted. This structure appears to be another terebrid 
character. The introvert is very long, i.e., as long 
as, or longer than the remainder of the rhvncho- 
dcum, in some species (7. spirosulcara. T. gemula¬ 
ta, T. bmsiliensis). In other species, such as 
T. gemmuhita , only the introvert is present, and 
most other foregut structures, including the pro¬ 
boscis and venom apparatus, have been lost. 
However, the large- increase in the introvert is not 
necessarily accompanied by Joss ol the proboscis, 
as shown in V. s/iirosttlcettet. Other comments on 
the introvert are found in Taylor et al. (1993: 
128). 

A terminological problem was noted in the intro¬ 
vert, as both its extremities, the distal and the 


proximal ends, could be called a rhynchostome. 
When it is extended, the distal aperture works as 
the rhynchostome, whereas when it is in the 
retracted position, the basal, proximal aperture 
performs this function (as observed in some spe¬ 
cimens, the proboscis can protract without 
necessarily the prorracrion of the introvert). In 
the present paper, the recommendation ol 
Dr Taylor (pers. comm.) is followed, using the 
term rhynchostome lor the distal, apical introvert 
aperture. 

Figure 7A shows a schematic synopsis of terebrid 
foregut structures, in ventral view, based on the 
Brazilian species examined, including the acces¬ 
sory proboscis structure (ap). This picture was 
obtained after detailed analysis of the examined 
species front dissections and serial sections, 
results shown in several figures through this 
paper and summarized in Figure 7R-G (these in 
dorsal view). These figures were Inspired by those 
in the current literature (e.g., Taylor et id. 1993: 
figs 25, 2fi). The supposition of a close relation¬ 
ship berween the intraembolic conoidean pro¬ 
boscis and the pleurembolic proboscis of its 
relatives (e.g., Muricoidea and Cancellarioidea) is 
summarized in Figure 27. Note, again, that the 
conoidean proboscis appears to be homologous 
to the buccal mass part of the pleurembolic pro¬ 
boscis, and the rhynchodeal wall of conoideans 
appears to be homologous to the remaining 
regions of the pleurembolic proboscis. The poly- 
embohe prohoscis, found m some conoideans 
such as Terebra brnsihemh and 7. gemvutlata 
represents, as noted Miller (1989) and Taylor et 
nl, (1993) a grear development of the introvert 
accompanied by reduction of the proboscis and 
other structures of the buccal mass. 

A pair of very tong, well-developed accessory sali¬ 
vary glands is present in H. hmutui and /.’ untri- 
tnt. Howevet, in 77. hustata one is far from the 
other, inserted on tile opposite side of the pro¬ 
boscis base (each one close to a retractor muscle), 
while those of I. Uturina are inserted close to 
cadi Other in the buccal mass. I lie homology of 
these accessory salivary glands with those ol the 
other neogastropods is a matter for further studies. 
z\s is normal for proboscidiferous prosohrauchs, 
most terebrids possess a pair of strong retractor 
muscles at the base of the proboscis. However, 
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Fig 27. — Schematic representation ot transverse (frontal) section ot head, not to scale nor proportions, showing the similarities bet¬ 
ween the conoidean proboscis fashion (A) with Ills retracted pleutembolic proboscis of, e g., a nturicoidegn (B). Note that the homo¬ 
logy of each structure can bo suggested. The rhynchodeal wall (rw) of conoideans is scarcely muscular (except in the turrid 
Cochlespira) and may be homologous Ihe outer wall of the pleurembolic proboscis (indicated by dotted line). The conoidean buccal 
mass is basal, while il is apical in muricoideans- but both groups have exceptions to this state. Soo loxl for more explanations. 


T. cmssireticula, T, leptapsis, T. brasiliensis and 
T. taurina posses several small pairs, distributed 
around the basal region of the proboscis, connect' 
ting it v/ith the adjacent region of the internal 
surface of hacmocoel. Some fibres of the retract¬ 
or muscles also are inserted into the rhynchodeal 
wall and buccal mass. 

The accessory proboscis structure is another 
enigmatic character of terebrids, well-commented 
on by Taylor ec al. (1993; 129) and regarded by 
them as a family synapomorphy (shared with its 
sister-taxon Pervicaciinae). Due tn its presence in 
only some terebrids (e.g., the examined T. cmssi¬ 
reticula , 7.' leptapsis and /. brasiiicmis ), while 
others (and other conoideans) have no vestiges of 
this accessory structure, three main conclusions 
are possible: (1) it appeared in the terebrtd ances¬ 
tor and is secondarily lost in several members of 
the group; (2) it appeared only once m renin ids 
and is a synapomorphy of a subgroup; (3) it 


appeared several times independently in terebrid 
species. That the last possibility is t he most likely 
is corroborated by the high degree of variation of 
this organ, which in some species is a simple pro¬ 
jection, while in others it is very complex and 
branched, On the other hand, it always appears 
in the same locarinn (left side of rhynchodeal 
wall) and has a similar structure (muscular in rhe 
centre, glandular at the periphery with sensory 
receptors). This suggests homology rather than 
convergence. This question may only be resolved 
after further studies. 

Most terebrids, like other groups, possess female 
pallial gonoducts closely attached to the rectum, 
but in 7." penimnlm and 7T taurina the rectum is 
deflected in the middle or posterior region of the 
oviduct, so the pallial gonoduet no longer lies 
near the rectum. 

The terehrids (except il, hast at a) show an inter¬ 
esting tendency for a posteriorly located anus, far 
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from the mantle border. This keeps a relatively 
long region at the right of the pallia! cavity free 
of visible structures and may be another terebrid 
character. The anal papilla is also found in 
Cocblespim , and its presence in terebrids may be 
plesiomorphic. However, the anal papilla appears 
to be lost in T. brasiliensis, T. spirosulcata , and 
7. garwiulata. 

Genitai. system 

The testis-seminal vesicle complex and the ovary' 
of the terebrids taper gradually until they unite 
with the gonnduct. This condition differs from 
other groups in which there is normally a sudden 
constriction separating the two regions. 
However, this character is still obscure among 
other conoideans. 

The prostate location in most terebrids is in the 
pallial cavity as in most caenogaslropods. 

1 fowever, two species are exceptions. In the case 
of 'll gemmulata , the prostate is located in the 
anterior region of the visceral mass, by the side of 
(and compressing) the kidney. In the case of 
T. spirosulcata , no differentiated prostate is pre¬ 
sent, it is possibly distributed as a thin glandular 
tissue along the pallial spermoduct. 

Some muscles of the penis base, protruding into 
rhe haemocoel, are clearly visible in several cae- 
nogastropods, bur in the case of II. hastata , these 
muscles are much more complex and enlarged, 
and when fully developed, displacing the foregut 
structures to the left. Most ol the tetebrids have a 
broad papilla in the penis tip, hut it is absent in 
T. taurina. Something similar to this broad papil¬ 
la is also found in the turrid Cocblespint and it 
may he a basal character ol the conoideans 
The ingesting gland ol rhe pallial oviduct is nor¬ 
mally located between rhe albumen and capsule 
glands in the neogasrropods. This condition is 
also found in the terebrids. Huwever, H. hastata, 
T. crassirrticn/a and T brasiliemis have the inges¬ 
ting gland posterior to the albumen gland. 

A terminal pouch with a large aperture is found 
m the examined terebrids (except 1. cmssireiicula) 
and also in the turrid Cocblespim. It may be ano¬ 
ther character of the super family. 7. crassi reticula 
has probably lost this structure. / brasiliemis, on 
the other hand, possesses a very narrow anterior 
aperture of the terminal pouch, with a deep, 


blind sac duct, This condition resembles the 
bursa topulatrix of several Marie wide a and of 
Conns bertarollae Costa & Simone, 1997, from 
which the terminal pouch may has evolved; if'so, 
rhe T, brasiliemis condition could have assumed 
rhe plesiomorphic condition, which would be 
another indication of paedomorphosis. 

Species groups 

The terebrids, in the same way as several other 
molluscan groups, have revealed that small diffe¬ 
rences m shell characters, which might he regar¬ 
ded as variation, may indicate deeper differences 
in internal anatomy, for example, in T. bmsilien- 
sis and 7. spirosulcata. It is interesting to note, 
however, that there are several “species groups” 
among Rra/.ilinn terebrids, F.e., species with 
greatly similar shell characters. 1 his is the case 
of e.g., the 77. entered “group", which includes 
intertidal species such as //. sailed na (Deshayes, 
1859) and T. imitanix Auffenberg A.' Lee, 1988; 
the T. docllojumdoi “group", which includes deep 
w'ater, reticulate-sculptured species such as 
7. crassireticuln , 7.’ leptapsis and T. sterigma\ and 
the 7. protexm (Conrad, 1846) “group”, which 
includes spirally grooved species such as T. riosi 
Bratcher & Cernohorsky, 1985 and 7. spirosulca- 
ta. I’erlnips in the future, when more species are 
known in mure anatomical detail (mainly the 
internal anatomy), these similarities could be 
better analysed. 
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